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ADVERTISEMENT. 

In  preparing  this  edition,  the  Author  has  consulted  the  most 
recent  systematic  works  on  Mineralogy  and  Geology ;  various 
literary  and  scientific  Journals  ;  Transactions  of  literary  Societies  ; 
Travels ;  Reviews,  inc.. 

In  consequence  of  the  numerous  additions,  which  it  has  been 
found  necessary  to  make,  this  work  has  been  so  much  extended, 
that  it  appeared  expedient  to  divide  it  into  two  volumes.  The 
Title  page  of  the  second  volume  is  placed  at  the  commencement 
of  Combustibles,  the  third  class  of  minerals ;  and  of  course  the 
work  can  be  bound  in  one  volume,  or  in  two  volumes,  as  may  be 
preferred. — ^The  pages  are  numbered  in  continuation  through  both 
volumes ;  and  a  copious  general  index  is  subjoined. — ^Numbers, 
referring  to  the  page,  are  affixed  to  the  species,  &c.  in  tlie  Tabular 
View,  which  may  also  be  employed,  as  an  index. 


PREFACE. 

A  part  of  tke  Prdkee  to  tlie  fine  edidoa  is  ineorpomcd  wkk  diii. 


The  object  of  this  work,  of  which  a  second  edition  is  now 
presented  to  the  Public,  is  to  furnish  an  introductory  or  elementary 
treatise,  neither  too  briefy  nor  too  much  extended^  on  the  subjects  of 
Mineralogy  and  Geology.  After  a  general  view  of  the  plan 
pursued,  some  account  will  be  given  of  the  present  edition. 

Minerals  may  be  divided  into  species  and  arranged  according 
to  their  external  characters j  or  according  to  their  true  compontion. 
Hence  have  arisen  two,  distinct,  mineralogical  schools ;  viz.  the 
German,  which  regards  the  late  Professor  Werner,  of  Freyberg, 
in  Saxony,  as  its  founder, — and  the  French,  which  looks  chiefly 
to  the  Abbe  Haut,  as  its  author. 

In  the  system  of  Werner,  minerals  are  divided  into  species  and 
arranged  according  to  their  external  characters.  In  the  system  of 
Hauy,the  true  composition  of  minerals  is  considered  the  basis  of  ar- 
rangement, although  the  crystalline  characters  are,  in  fact,  principally 
employed, — with  the  belief,  however,  that  arrangements,  founded 
on  the  crystalline  characters  and  the  true  composition,  are  never  at 
variance. — In  the  description  of  minerals,  Werner  depends  chiefly 
on  an  accurate  enumeration  of  all  the  external  characters.  Haiiy, 
on  the  other  hand,  employs  only  the  most  important  of  the  external 
Md  chemical  characters,  relying  principally,  however,  on  the  crys- 
^ine  form  and  structure,  when  these  can  be  observed. — Hence  it 
^sults,  that,  in  many  cases,  Werner  attaches  to  certain  differences 
of  external  characters  a  degree  of  importance,  which  Haiiy  does  not 
admit ; — hence  also  the  number  of  species,  in  the  arrangement  of 
Werner,  is  much  greater,  than  in  that  of  Haiiy. 

The  arrangement  of  minerals  according  to  their  external  char- 
f^^^i  and  that,  which  is  founded  on  their  true  composition^  are 
the  two  methods,  which,  in  comparison,  ought  to  be  opposed  to 
each  other.      The  crystallographical  method  of  Haiiy  is  only  a 


modiScatlon  of  the  chemical  method,  which  it  acknowledges  as  its 
basis ;  but  it  caa  Dever  be  of  universal  application,  for  some 
minerals  are  desiitute  both  of  crystalline  structure  and  form. 

In  regard  to  the  systematic  works  on  mineralogy,  which  have 
proceeded  from  the  German  and  French  schools,  they  certainly 
possess  peculiar  excellencies,  with  some  peculiar  defects  inter- 
mixed. The  German  school  seems  to  be  most  distinguished  by 
a  technical  and  minutely  detcriptive  language;  and  the  French, 
by  the  use  of  accurate  and  scientific  principlet  in  the  clattijieation 
or  arrangement  ofminerali. 

Many  of  the  writers  of  the  two  schools  appear  to  have  indulged 
an  undue  attachment  to  their  favorite  and  peculiar  system,  and 
have  hereby  been  prevented  from  receiving  mutual  benefit;  the 
supporters  of  one  system  being  unwilling  to  adopt  what  is  really 
excellent  in  the  other  system. — But  it  is  believed,  that  the  more 
valuable  parts  of  the  two  systems  may  be  incorporated,  or,  in  other 
words,  that  tbe  peculiar,  descriptive  language  of  the  one  may  be 
united  to  the  accurate  and  scientiGc  arrangement  of  the  other. 

This  union  of  descriptive  language  and  scientific  arrangement 
has  been  ejected  with  good  success  by  Brongniart  in  his  system 
of  Mineralogy.  The  author  of  this  work  has  therefore  adopted  the 
general  plan  of  Brongniart. 

It  is  respectfully  requested  by  the  writer,  that  those  persons, 
who,  like  himself,  may  have  received  their  first  ideas  on  inineralog- 
ical  subjects  from  writers  of  the  German  school,  would  carefully 
and  candidly  examine  Chapter  iii  of  tlie  Introduction  on  the  tyt- 
tematic  arrangement  of  minerah  ;  and  ihatlhey  would  particularly 
attend  to  the  distinction,  which  is  made,  in  Articles  313,  237,  and 
23d  of  the  same  Introduction,  between  those  properties  of  minerals, 
which  may  constitute  the  basii  of  arrangement,  and  those,  which 
may  be  safely  employed  in  dacnption  only. 

Crjstallography,  which   describes  tlie  most  important  of  the 
I  cbai^ctei's  of  mineriils,  is  explained  in  the  Introduction 
much  minuteness,  as  is  consistent  with  tlie  nature-  of  an 
Y  work. 
Hiliarly  gratifying  to  asceruin,  that  a  taste  for  mineralog- 
i  pursuits  has,  for  several  years,  been  rapidly 
1  United  Sutes.      Tlie  esublishment  of  several 
'  mineralogy,   and  of  the   American   Geological 
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Society ;  the  encouragement,  given  to  public  and  private  courses 
of  lectures  on  these  subjects  in  many  of  our  towns  and  cities ;  the 
very  excellent  Journal  of  Professor  Silliman  ;  and  the  increased 
number  of  American  mmeralogistS)  who  have  generously  contributed 
to  enrich  the  pages  of  this  edition,  prove  that  the  treasures  of  these 
interesting  sciences  are  diligently  explored  in  this  country.  Nor 
ought  it  to  be  forgotten  by  the  writer,  that  this  edition  was  requested 
by  the  Public  at  an  earlier  period,  than  could  reasonably  have  been 
expected. 

Since  the  appearance  of  the  first  edition  of  this  work,  many  val- 
uable papers  on  Mineralogy  and  Geology  have  been  published  in  the 
American  Journal  of  Science  and  other  periodical  works,  exclusive 
of  larger  and  more  formal  publications.  Among  the  latter  may  be 
mentioned  Observations  on  the  Geology  of  the  United  States,  by 
W.  M ACLURE ; — Outlines  of  the  Mineralogy  and  Geology  of  Boston 
and  its  vicinity,  by  J.  F.  and  S.  L.  Dana  ; — ^View  of  the  Lacad 
Mines  of  Missouri,  by  H.  R.  Schoolcraft  ; — ^Index  to  the  Geology 
of  the  Northern  States,  second  edition,  by  A.  Eaton  ; — Geological 
Essays,  by  H.  H.  Hatden  ; — Considerations  on  the  art  of  Miningi 
by  H.  Keating  ;-^GeoIogical  Survey  of  the  county  of  Albany,  New 
York,  by  A.  Eaton  and  T.  R.  Beck  ; — Geological  Survey  of  the 
county  of  Saratoga,  New  York,  by  J.  H.  Steel  ; — Geological  Sur- 
vey of  Rensselaer  county,  New  York,  by  A.  Eaton  ; — A  Descrip- 
tion of  the  Island  of  St  Michael,  comprising  an  account  of  its  Geo- 
logical Structure,  by  J.  W.  Webster. 

It  is  also  an  important  fact,  that  some  of  our  chemists  are  begin- 
ning to  devote  their  attention  to  the  analysis  of  American  minerals. 
Among  these  may  be  mentioned  L.  Vanuxem,  of  South  Carolina 
College  ;  H.  Sevbert,  of  Philadelphia ;  and  G.  T.  Bowen,  of 
Providence. 

Although  the  writer  has  employed  as  much  brevity  of  expression, 
as  appeared  to  be  consistent  with  perspicuity,  it  has  been  found 
necessary  to  extend  the  work  by  the  addition  of  152  pages» — The 
Introduction  has  been  enlarged  about  10  pages, — the  Vocabulary 
has  been  somewhat  extended, — ^a  few  descriptions  of  new  species 
and  varieties  have  been  introduced, — and  an  Appendix  on  Meteoric 
Stones  has  been  added.  But  most  of  the  additions  relate  to  American 
Mineralogy,  and  have  resulted  from  those  more  numerous,  extended, 
and  accurate  observations,  which  indicate  the  progress  of  this  science. 
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Most  of  the  differences  between  this  and  the  first  edition  consist 
in  additions.  Every  article  has  been  carefully  re-examined ;  and, 
in  many  cases,  a  single  word,  or  a  member  of  a  sentence,  has  been 
interwoven  with  the  text.  This  has  sometimes  rendered  it  necessarjr 
to  give  a  sentence  a  new  form  ;  indeed  this  has  sometimes  been  done 
merely  to  improve  the  expression.  Hence  a  change  of  phraseologjr 
ii  not  always  accompanied  by  a  change  of  ideas. 

The  principal  aherations  have  been  suggested  by  mineralogictl 
friends,  either  in  reviews,  or  by  private  communications,  for  which 
the  author  here  expresses  his  obligations.  The  more  important  of 
these  alterations  consist  in  changing  the  arrangement  of  a  few  of  tho 
species.  Thus  Carbonate  of  lime  is  placed  first  in  the  genus,  Lime, 
because  reference  is  so  often  made  to  it,  as  a  standard  of  comparw 
son,  in  describing  the  other  species  of  the  same  genus. — For  a  simi- 
lar reason.  Quartz  is  placed  at  the  beginning  of  the  earthy  class.-** 
The  names  of  very  few  species  have  been  changed ;  and  these 
changes  were  made  with  hesitation  and  reluctance,  and  with  no  other 
view  than  that  of  producing  uniformity  in  the  nomenclature. 

The  synonyma  of  the  species  and  subspecies  are  placed  directly 
under  the  systematic  name,  while  those  of  the  varieties  &c.  are  re- 
tained in  the  notes. — In  the  selection  of  synonyma,  regard  has  been 
had  to  those  names,  which  are  best  known  and  most  employed  in 
this  country.  From  the  absence  of  synonyma,  it  is  not  to  be  infer- 
red, that  systematic  writers  have  not  mentioned  the  particular  min- 
eral. In  describing  the  secondary  and  imitative  forms  of  minerals, 
a  selection  has  been  made  of  the  most  common  and  important. — 
Much  difiiculty  has  been  experienced  in  determining  the  correct 
orthography  of  certain  proper  names.  In  most  cases,  the  Universal 
Crazetteer  by  J.  E.  Worcester  has  been  adopted  as  a  standard. 

Most  of  the  accounts  of  American  localities  have  been  received  in 
written  communications,  furnished  expressly  for  tliis  work,  or  have 
been  extracted  from  the  publications  of  H.  R.  Schoolcraft,  or  from 
the  Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  or 
from  the  American  Journal  of  Science,  a  work  of  the  highest  im- 
portance to  the  cause  and  progress  of  Mineralogy  and  Geology. — 
When  two  or  more  persons  have  communicated  notices  of  the  same 
locality^  the  most  complete  notice  has  been  sometimes  selected, 
and  sometimes  a  condensed  description  has  been  prepared  from  all 
tlie  notices ;   in  the  latter  case,  all  the  names  are  subjoined  as 
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authority,  although  it  is  not  to  he  understood,  that  each  name  is  the 
aatboriiy  for  each  circumstance  in  the  description.  Sometimes, 
iodeed,  one  has  furnished  the  greater  part  of  tlie  description,  and 
another  added  only  a  single  circumstance. 

Among  those  gentlemen,  from  whom  the  writer  has  received 
accounts  of  localities,  geological  notices,  or  analyses,  published  in 
this  edition,  are  the  following.  In  South  Carolina,  T.  Cooper, 
President  of  South  Carolina  College,  Dr.  T.  D.  Porter,  and  Pro- 
fessor Vanuxcm. — In  Maryland,  E.  Djebutls,  R.  Gilmor,  esq.  Dr. 
H.  H.  Hayden,  and  Dr.  G.  Troost. — In  Ohio,  C.  Atwatcr,  esq. — 
In  Pennii/Jranifr,  Mr.  S.  W.  Conrad,  Professor  Coxe,  A.  E.  Jessup, 
esq.  Dr.  T.  M'Eucn,  Dr.  S.  G.  Morton,  Mr.  H.  Se}hert,  C.  1. 
Wister,  and  J.  P.  Wetherill,  esqs. — In  JVew  York,  J.  Delaficld,  esq. 
Professor  Douglass,  Professor  Eaton,  Col.  G.  Gibbs,  Professor  S. 
L.  Mitchill,  J.  Pierce,  esq.  Rev.  F.  C.  Schaeffcr,  and  Dr.  J.  Torrey. 
—In  Vtrmont,  Professor  Hall. — In  Connecticut,  Mr.  J.  P.  Brace, 
and  Professor  Silliman. — In  Massachusetts,  Dr.  D.  Atkins,  Professor 
Dewey,  Rev.  E.  Hitchcock,  Dr.  J.  Porter,  and  Dr.  J.  W.  Webster. 
— In.Vew  Hampshire,  Professor  J.  F.  Dana. — In  Maine,  W.  Allen, 
President  of  Bowdoin  College,  B.  Hale,  Tutor  in  the  same  College, 
and  S.  Thsyer,  esq. 

To  these  gentlemen  the  author  begs  leave  thus  publicly  to 
return  bis  thanks,  and  to  express  his  particular  obligations  to 
Dr.  Hayden,  J.  Pierce,  esq.  Professor  Silliman,  Dr.  Torrey,  and 
Dr.  Webster. 

In  preparing  this  work,  indiscriminate  use  has  been  made  of 
wnaiever  appeared  to  be  most  important  in  the  most  recent  system- 
atic works  on  Mineralogy  ;  among  which  are  those  of  Kirwan,  lliu'iy, 
Brochant,  Jameson,  Hausmann,  Lucas,  and  Brongniart.  The  works 
of  Humboldt,  Spallanzaiii,  and  other  modern  travellers,  the  Reviews, 
Uterar}'  Journals,  and  Transactions  of  literary  societies  of  England 
and  France  have  been  consulted. 

Efforts  have  been  made  by  the  writer  to  ascertain  the  quantity 
3nd  value  of  the  more  useful  minerals,  which  are  annually  obtained 
in  the  United  States.  But  the  accounts  are  imdoubtedly  imperfect. 
Seethe  Articles  Muriate  of  Soda,  Marble,  Anthracite,  Chromale  of 
'ron,  Sulphuret  of  Lead,  &c. 

An  Appendix  on  Mineral  Waters  was  intended ;  but  the  requisite 
'nformation  could  not  be  obtained. 
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Numerous  facts  have  been  collected  for  the  Geological  part  of 
tills  Treatise ;  but  it  was  found,  that  they  could  not  be  inserted 
without  unduly  increasing  tlie  size  of  the  work.  They  must,  tliere- 
fore,  if  ever  published,  be  left  for  a  separate  volume. 

In  order  to  pursue,  with  pleasure  and  advantage,  the  studies  of 
Mineralogy  and  Geology,  some  previous  knowledge  of  Natural 
Philosophy  and  Conchology  is  important ;  but  an  acquaintance  with 
the  general  principles  and  nomenclature  of  Chemistry  is  indispensable. 

This  preliminary  knowle.dge  of  Chemistry  is,  indeed,  easily  at- 
tainable ;  but,  fox  the  convenience  of  those,  to  whom  tlie  nomencla- 
ture of  chemistry  may  not  be  familiar,  a  vocabulary  of  chemical 
terms  is  subjoined  to  the  second  volume. 

It  will  be  seen,  that  the  United  States  have  furnished  not  only 
some  new  varieties  of  minerals,  but  also  a  few  species  entirely  new. 

An  acquaintance  with  simple  minerals,  or  with  Mineralogy,  in 
the  more  limited  sense  of  this  word,  is  prerequisite  to  the  study  of 
Geology.  To  the  student,  therefore,  who  has  acquired  this  prelim- 
inary knowledge  only,  we  may  apply  the  lively  remark  of  Haiiy  iu 
the  Preliminary  Discourse  of  his  Mineralogy  ; — *  il  n'a  pas  encore 
vu  la  nature,  mais  il  a  re^u  des  yeux  pour  la  voir.' 

Bowdoin  College^  ) 
Jti/iciO,  1822.  \ 
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INTRODUCTION 

TO 

THE  STUDY  OF  MINERALOGY. 

CHAPTER  I. 

DEFINITIONS  AND  PRELIMINARY  OBSERVATIONS* 

1.  Xhe  extensive  field  and  the  numerous  objects,  which  Natural 
Histoij  presents  for  our  observation,  render  systematic  arrangement 
and  division  of  .labor  absolutely  necessary.  By  these  means,  each  indi- 
vidual is  enabled  to  direct  his  attention  to  some  particular  class  of  bodies, 
with  advantage  to  himself  and  the  public  ;  and  to  pursue  his  favorite 
path  in  natural  science  without  that  confusion  and  perplexity,  which 
the  multiplicity  of  objects  would  otherwise  produce. 

2.  'Nihttral  bodies  may  with  great  propriety  be  divided  into  two  ex- 
tensive classes ;  organic  and  inorganic. 

.  3.  Organic  bodies  have  a  peculiar  structure,  which  consists  in  the 
possession  of  certain  organs,  on  the  proper  action  of  which  they  depend 
for  increase  and  perfection.  This  class  embraces  animals  and  vegeta- 
bles ;  the  former  of  which  is  distinguished  from  the  latter  by  possessing 
the  power  of  voluntary  motion. 

4.  Inorganic  bodies^  on  the  contrary,  possess  neither  life,  nor  tiie 
power  of  voluntary  motion ;  they  are  entirely  destitute  of  organic  struc' 
ture,  and  suSer  change  from  the  influence  of  external  agents  only.  In 
this  class  we  find  minerals,  and  adopt  the  followihg  definition. 

5.  Minerals  are  those  bodies,  which  are  destitute  of  organization, 
and  which  naturally  exist  within  the  earth,  or  at  its  surface.* 

6.  Mineralogy  is  that  science,  which  has  for  its  object  a  knowledge 
of  ihe  properties  and  relations  of  minerals,  and  enables  us  to  distin- 
guish, arrange,  and  describe  them. 

7.  The  writers  of  the  Wernerian  school  usually  divide  mineralogy 
into  the  following  five  branches. 

Oryctognosy  («f  v«r«<  yfi^^ti),  which  consists  in  the  description  of  min- 
erals, the  determination  of  their  nomenclature,  and  the  systematic  ar- 

*  The  tenn/wU  u  mudly  appropriated  to  thow  organic  substances,  which  have  become  penetrat- 
ed hf  eaitfay  or  metallie  particles  ;  thus  we  say  fossil  shells,  fmsil  bone*,  fossil  wood,  8cc  Sometime^ 
kowrrer,  tbe  alteration,  which  these  bodies  have  undergone  in  the  mineral  longdoro,  is  very  iUgfit. 
B«t  Ike  anpsidcnitipa  af  Ibmls  belong*  more  particularly  to  g«ology. 
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rangement  of  their  different  species.  It  coincides  very  nearly  with 
mineralogy  in  its  modern  acceptation. 

Chtmical  mineralogy,  which  describes  the  chemical  properties,  and 
ascertains  the  constituent  parts  of  minerals. 

Geognosy  {yn  y^^r/^),  which  investigates  the  structure,  position,  and 
relative  situation  of  minerals,  as  they  exist  in  the  earth  ;  and  indeed 
every  thing,  which  regards  the  mineralogical  constitution  of  the  crust 
of  this  globe. 

Geographical  mineralogy,  which  informs  us  what  minerals  are  found 
in  any  particular  section  of  the  globe,  and  in  what  manner  they  there 
exist  It|  bears  the  same  relation  to  a  portion  of  the  earth»  that  geogno- 
sy does  to  the  whole. 

Eeonomieai  mineralogy,  which  considers  minerals  with  reference  to 
their  various  uses  in  the  arts,  medicine,  &c. 

The  two  branches,  which  have  just  been  defined  under  the  names 
of  oryctognosy  and  geognosy,  involve  some  important  distinctions,  and 
require  further  elucidation.  But  the  names  themselves,  having  been 
unnecessarily  introduced  into  the  English  language  from  German  writ- 
ers, will,  in  this  treatise,  yield  precedence  to  tlie  terms  Mineralogy  and 
Geology, 

8.  Hie  distinction  between  the  two  branches,  of  which  we  have  just 
spoken,  is  intimately  connected  with  a  division  of  minerals  into  two 
kinds  ;  simple^r  homogeneous,  and  compound  or  hetefogeneous.  The 
words  simple  and  compound  do  not  here  relate  to  chemical  composition, 
but  merely  to  the  different  appearances,  which  these  two  classes  of 
minerals  respectively  exhibit  to  the  eye. 

9.  Simple  miner als  appear  uniform  and  homogeneous  in  all  their 
parts.  They  do,  in  fact,  usually  contain  several  different  elementary 
principles ;  but  these  are  so  intimately  combined  and  similarly  blended 
in  every  part,  as  to  exliibit  the  aforementioned  uniformity  of  appearance. 

10.  Compound  minernls,  on  the  other  hand,  more  or  less  evidently 
discover  to  the  eye,  tliat  they  are  composed  of  two  or  more  simple  min- 
erals, which  either  merely  adhere  to  each  other ;  or,  as  is  sometimes 
the  case,  one  appears  imbedded  in  the  other.  Compound  minerals  are 
frequently  called  aggregates  or  rocks. 

11.  Now  it  is  tlie  simple  minerals  only,  with  which  mineralogy,  in 
the  present  acceptation  of  this  term,  is  concerned.  It  is  only  this  por- 
tion of  minerals,  wliich  it  undertakes  to  describe  and  arrange.  The 
description  of  compound  minerals  or  aggregates,  including  their  mutual 
relations,  &c.  constitutes  the  science  of  geology. 

12.  It  must,  however,  be  obvious,  that  an  accurate  knowledge  o£ 
m^ny  of  the  simple  minerals  is  absolutely  necessary  to  a  successful 
pursuit  of  geological  studies.    The  distinctions,  which  exist  between 


Chap,  1.]  PMELiailNART  OBSBRVATIONS.  S 

different  rocks,  mast  depend  on  the  nature  of  tlie  simple  minerals, 
irhich  enter  into  their  composition,  or  on  the  mode  of  aggregation  ;  and 
the  diversitj  of  aspect,  exhibited  bj  compound  minerals,  even  when 
bearing  the  same  name,  is  sometimes  so  great,  as  to  render  it  necessary 
verj  criticallj  to  examine  the  simple  minerals,  of  which  thej  are  com- 
posed. To  a  want  of  sufficient  attention  to  this  subject  is  undoubtedly 
to  be  attributed  many  of  tlie  discordant  observations  and  opinions  of 
different  geologists,  even  when  examining  the  same  strata  or  mountain. 
IS.  We  shall  conclude  tliis  chapter  with  a  few  observations  on  tlie 
connexion  of  mineralogy  with  other  sciences ;  its  rank,  as  a  distinct 
branch  of  science  ;  and  the  utility  of  mineralogical  and  geological 
researches. 

14.  It  is  not  unfrequently  necessary  to  call  in  the  united  aid  of  phi- 
losophy, chemistry,  and  mineralogy  to  obtain  a  complete  investigation 
of  the  properties  of  a  single  mineral.  In  the  examination  of  the  same 
body,  they  differ  from  each  otiier  by  observing  that  body  from  different 
points  of  view,  and  by  taking  cognizance  respectively  of  different  sets  of 
properties.  The  last  two  of  tliese  sciences,  however,  are  the  most  in- 
timately connected. 

It  is  but  a  few  years  since  mineralogy  could  with  any  propriety 
claim  the  rank  of  a  science ;  and  for  this  claim  she  is  principally  indebt- 
ed to  the  discoveries  of  chemistry.  But,  as  if  >  elated  by  her  own  rapid 
progress,  she  has,  in  several  instances,  refused  to  acknowledge  the  assis- 
tance, derived  from  chemistry.  The  truth  is,  both  sciences  necessarily 
concur  to  furnish  us  with  the  knowledge  and  description  of  minerals. 

A  chemist  may  ascertain  the  ingredients,  which  enter  into  tlie  com- 
position of  a  given  mineral ;  but  he  cannot  inform  us  what  he  has  ana- 
lyzed, nor  describe  the  subject  of  his  experiments,  without  the  assis- 
tance of  mineralogy.    On  the  other  hand,  a  mineralogist  may  detail 
eyery  external  character  of  a  mineral ;  he  may  give  it  a  name,  and  de- 
scribe some  of  its  relations  to  other  minerals  ;  but  he  cannot  inform  us 
Mhat  it  contains,  nor  indeed  designate  some  of  its  most  essential  and 
important  characters,  without  the  aid  of  chemistry.    Their  connexion 
will  more  strikingly  appear  in  a  subsequent  chapter  on  tlie  classification 
of  minerals. 

It  is  further  to  be  remarked,  that  no  inconsiderable  share  of  chemi- 
cal knowledge  is  a  necessary  prerequisite  to  render  mineralogical  pur- 
bulb)  either  pleasant  or  advantageous. 

15.  From  a  superficial  view  of  minerals  in  their  natural  depositories, 
at  or  near  the  surface  of  tlie  eailh,  it  would  liardly  .be  expected,  that 
thej  could  constitute  the  object  of  a  distinct  branch  of  science.  Noth- 
ing appears  further  removed  from  the  influence  of  estiiblljihed  principles 
vul  regular  arrangcnieut,  than  the  mineral  kingdom,  when  fobserved  ir. 
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a  cursory  minner.  But  a  cloHBr  inspection  and  ■ 
view  of  the  subject  will  convince  us,  that  this  portk 
nature  is  bj  no  means  dcslitule  of  the  impress  of  the  I 
of  tne  eame  wisdom,  power,  and  benevolence,  wbicb 
mal  and  vegetable  kingdoms,  are  also  clearly  diaceni 

To  be  convinced,  that  the  mineral  kingdom  aflbr 
for  Bcietitific  research,  we  need  but  glance  our  eyes 
properties  of  phowphoresccnce,  electricitv,  magiietil 
Iraction,  which  some  minerals  possess,  and  more  espc 
ing  modiScatton  of  the  laws  of  affinitr,  which  resall 
of  those  regular,  beautiful,  geometrical  §olids,  called 

But  whatever  progress  may  hitherto  have  been  ir 
cal  pursuits,  ererj  new  advance  has  opened  a  wider 
ing  prospect  The  science  is  still  in  its  infancr,  ■ 
paths  can  proceed  only  with  a.  faltering  and  uiicertai 

16.  The  general  view  of  mineralogy,  which  we  I 
will  oRl-r  to  the  minds  of  many  tiuilicient  inducemen 
of  (his  branch  of  knowledge.  It  may  also  be  n-marii 
and  manufactures  depend  on  mincralogv  for  their  f 
improvements  and  discoveries  in  the  latter  cannot  fai 
beneficial  ^fleets  to  the  aforeinentioneil  emplovTiienta. 
of  mineralogy,  whether  it  be  viewed  as  ti-ndinit  to 
wealth,  to  improve  and  multiply  arts  anil  manufuctu 
mote  the  public  good ;  or  as  allording  a  pleasant  in 
research,  recommends  itself  to  the  attention  of  tlic  i 
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17.  The  description  of  minerals  and  their  arrai 
atic  order  must  result  from  an  investigation  of  their 
properties  consist  in  certain  relations,  which  mineral 
or  to  other  objects.  Some  of  (hem  are  discoverable 
or,  at  most,  require  some  simpli'  exjieriment  to  be  ni 
eral  to  ascertain  its  hardness,  stmclure,  &c.  but  wit 
important  change  in  its  natural  state ;  while  otliers 
without  a  partial  or  complete  decomposition  of  the 
properties,  when  employed  for  the  purpose  of  discr 
are  usually  calletl  characters.  We  hence  have  a  tw 
properties  or  characters  of  minerals  into  phi/siral  an 
various  characters,  which  these  two  dtviniiont  conipr 
portant  will  be  described  in  the  present  chu|iter. 
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CrysUdlography, 

18.  Of  the  physical  properties  of  minerals  no  one  is  sc 
itself,  and  extensive  in  its  influence  and  application,  as  t 
crystals  or  regular  solids  are  produced.    To  investigate 
these  solids  is  the  object  of  crystallography,  and  constii 
doubt  the  most  interesting  branch  of  mineralogical  researcl 

Crystallization  and  Crystals. 

19.  Crystallization,  in  the  most  limited  extent  of  the 
process,  by  which  the  particles  of  bodies  unite  in  sucli  i 
produce  determinate  and  r^ular  solids.  But  it  is  equa 
those  minerals,  which  possess  a  foliated  or  fibrous  struc 
products  of  crystallization  under  circumstances,  which  hi 
tlie  process  more  or  less  imperfect,  and  prevented  the  i 
distinct  and  regular  forms. 

Let  a  quantity  of  muriate  of  soda  (common  salt)  be 
water,  and  permit  tlie  solution  to  evaporate  by  a  modem 
particles  of  the  salt  will  separate  from  the  water,  unite,  ai 
cubes,  which  float  on  the  surface,  till  their  increased  v 
them  to  fall  through  the  liquid.  These  cubes  are  called  cr 
er  substances,  when  permitted  to  crystallize,  also  exhibit  r 
but  of  a  different  form.  Thus  the  emerald  presents  the  fo 
aedral  prism,  and  the  garnet  that  of  a  dodecaedron  uith  rl 

20.  Tlie  ancients  believed  crystallized  quartz  (rock  c 
water,  congealed  by  exposure  to  intense  cold ;  and  accord 
to  it  the  term  x^uo^tcJiXtt,  which  signified  ice.  Hence  th 
of  the  word,  crystal.  Now,  as  a  beautiful  regularity  of  f 
the  most  striking  properties  of  crystallized  quartz,  the  i 
has  been  extended  to  all  mineral  and  other  inorganic  subst 
exhibit  themselves  under  the  form  of  regular,  geometrical  i 

21.  A  crystal  may  therefore  be  defined  an  inorganic  bo< 
the  operation  of  affinity,  has  assumed  tlie  form  of  a  regular 
nated  by  a  certain  number  of  plane  and  polished  faces, 
ponding  faces  of  all  crystals,  which  possess  the  same  vai 
and  belong  to  the  same  substance,  are  inclined  to  each  otl 
of  a  constant  quantity.  This  constancy  of  angles  remains  i 
cases,  where  the  faces  themselves,  from  some  accidental 
changed  their  dimensions  or  number  of  sides.  Transpar 
many  crystals  possess  it  in  a  greater  or  less  degree,  is  not 
property.  But  plane  surfaces,  bounded  by  right  lines,  arc 
t»  the  crvstalline  form.,  that  their  absence  decidiedly  iudical 
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iion  in  the  process  of  crystallization.    The  lustre  and  smoothness  of  tlie 
faces  may  also  be  diminished  by  accidental  causes. 

22.  I'he  property  of  crystallizing  is  by  no  means  confined  to  a 
small  number  of  bodies.  Nearly  all  the  different  species  of  simple 
minerals,  and  some  inorganic  bodies  of  v^etable  and  even  animal  origin, 
such  as  sugar,,  camphor,  and  spermaceti,  have  been  seen  in  a  crystalliz- 
ed state.  Most  of  the  aforementioned  substances  are  also  capable  of 
exhibiting  a  variety  of  forms.  It  is  exceedingly  probable,  that  many 
other  natural  bodies,  not  hitherto  observed  in  the  state  of  crystals, 
would,  under  favorable  circumstances,  undergo  a  similar  process. 

23.  The  limits,  prescribed  to  this  introduction,  will  not  permit  many 
remarks  on  crystallization,  as  a  chemical  process.  It  will  be  recollect- 
ed, that  affinity  is  of  two  kinds,  homogeneous  and  heUrogenjeaus ;  the 
former  of  which  unites  particles  of  the  same  kind;'i\\e,  latter,  particles 
of  different  kinds.  Now  it  is  evident,  that  the  production  of  a  crystal 
essentially  depends  on  the  action  of  homogeneous  affinity. 

Solution  in  some  fluid,  as  water  or  caloric,  is  a  necessary  prerequi- 
site to  crystallization.  By  solution,  the  particles  of  the  body  to  be 
crystallized  are  reduced  to  a  state  of  minute  division,  separated  from 
each  other,  and  permitted  to  move  in  the  solvent  with  perfect  freedom. 
As  solution  takes  place  by  the  action  of  heterogeneous  affinity,  it  is  evi- 
dent, that  so  long,  as  this  continues  to  act  with  undiminished  force  on 
the  particles  of  the  dissolved  body,  no  crystallization  can  be  effected. 
It  is  therefore  necessary  to  diminish  the  force  of  heterogeneous  affinity, 
and  cause  the  dissolved  particles  to  approach  each  other,  still  permit- 
ting them  to  move  freely  and  moderately  among  tliemselves.  This  may 
sometimes  be  effected  by  simple  cooling,  as  in  the  case  of  metals ;  but 
to  crystallize  other  substances,  as  most  oft'tlie  salts,  slow  evaporation 
and  Subsequent  cooling  are  necessary. 

It  is  obvious  from  the  preceding  remarks,  tliat,  to  produce  perfect 
crystals,  the  solvent  should  be  free  from  external  agitation,  and  suffi- 
cient in  quantity  to  permit  the  particles  to  move,  and  to  arrange  them- 
selves in  the  requisite  order  without  disturbance.  But,  when  these 
conditions  are  not  complied  with,  an  imperfect  crystal,  or  only  a  fibrous 
or  foliated  mass  is  produced.  Indeed  from  the  frequent  absence  of 
some  of  the  requisite  conditions,  large  and  perfect  cr}-8tals  are  somewhat 
uncommon.  The  effects  of  a  disturbed  crystallization  will  be  subse- 
quently noticed. 

24.  It  is  evident,  that  the  regular  forms,  which  crystals  exhibit, 
must  depend  on  regularity  of  form  in  the  particles,  which  compose 
these  crystals,  and  on  a  determinate  arrangement  of  these  particles,  at 
the  moment  of  combination.  The  particles,  of  which  we  now  speak, 
and  which  are  undoubtedly  tlie  same,  into  which  the  body  is  reduced  by 


Sect.  1.^  CRTSTALUZATION  AND  CRYSTALS,  T 

solution,  are  called  iviegrant  particles.  But  we  know  that  mere  solu- 
tion does  not  produce  decomposition.  Hence  there  are  in  bodies  two 
kinds  of  particles;  integrant  and  elementary. 

25.  Integrant  particles  are  the  smallest  particles,  into  which  a  body  can 
be  reduced  without  destroying  its  nature ;  that  is,  without  decomposing  it 

26.  Elementary  or  constituent  particles  are  *  the  final  results  o^ 
chemical  analysis.  They  are  the  elements,  of  which  integrant  particles 
are  composed.  Thus,  while  the  latter  remain  invariable  in  the  same 
body,  the  elementary  particles  must  vary  witii  the  progress  of  chemistry. 

LfCt  a  portion  of  the  natural  compound  of  sulphur  and  iron,  called 
sutphuret  of  iron  or  pyrites,  be  as  minutely  divided,  as  is  possible, 
without  producing  decomposition,  and  we  shall  obtain  the  integrant 
particles ;  each  particle,  although  invisible  and  excessively  small,  will 
be  perfectly  similar  in  its  composition  to  the  original  mass,  and  will  be 
really  a  portion  of  pyrites.  But,  if  the  same  mass  of  sulphuret  of  iron 
be  decomposed,  we  shall  have  its  elementary  particles,  consisting  of  sul- 
phur and  iron.  Possibly  the  sulphur  and  iron  may  both  prove  to  be  com- 
pounds ;  but  this  will  not  affect  the  integrant  particles  of  sulphuret  of  iron* 

In  bodies  really  simple,  the  integrant  and  elementary  particles  are 
evidently  the  same.  It  is  also  undoubtedly  true,  that  the  elementary 
particles  of  bodies  must  possess  a  regularity  of  form,  which  is  constant 
in  the  same  simple  substance. 

27.  From  the  preceding  observations  it  must  be  obvious,  that  a 
mineral  is  an  assemblage  of  similar  particles ;  and  that  it  is  formed,  and 
increases  in  size  merely  by  the  juxtaposition  of  these  similar,  integrant 
particles.  It  depends  on  no  interior  mechanism,  like  organic  bodies, 
for  its  growth ;  but  is  enlarged  in  its  dimensions  by  the  application  of 
successive  layers  of  particles. 

28.  Both  theory  and  observation  induce  us  to  believe,  that  the  inte- 
grant particles  of  the  same  substance  possess  the  same  form  and  dimen- 
sms.  Now  it  is  obvious,  that,  if  these  similar  particles  always  com- 
bined in  the  same  manner,  all  the  crystals  of  any  given  substance  would 
exhibit  the  same  form.  This  however  is  far  from  being  the  case.  It  is 
true,  indeed,  there  are  many  bodies,  which  have  a  determinate  form, 
nnder  which  each  of  them  most  frequently  appears.  Thus  muriate  of 
soda  usually  presents  a  cube ;  the  emerald,  a  hcxaedral  prism. 

29.  But  tfie  same  species  of  minerals  often  presents  itself  under 
very  different  forms,  equally  regular  and  well  defined.  Sulphuret  of 
lead  (galena)  appears  at  one  time  in  the  form  of  a  cube,  at  another  in 
that  of  an  octaedron.  Carbonate  of  lime  can  exhibit  a  rhomb,  a  hexae- 
dral  prism,  and  a  dodecaedron  with  triangular  or  pentagonal  faces.  In- 
deed most  bodies  have  several  different  forms, Jinder  which  they  occa- 
sionally appear. 
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dO.  Fre^utotlj  the  difret*ent  solids,  which  the  sAme  substance  pro- 
daces,  hare  ho  apparent  resemblance.  But,  as  all  the  particles  of  thA 
same  substance  have  the  same  form,  it  is  undeniable,  that  this  strik-^ 
ing  diff^retice  of  form,  observable  in  the  crystals  Of  any  one  sub- 
gtance,  must  depend  entirely  on  a  difference  of  arrangement  in  thd 
Integl^nt  particles.  Thus  the  cubic  particles  of  the  sulphuret  of  iron  can 
80  arrange  themselves,  as  to  pi^uce  sometimes  a  ctibe,  sometimes  an  o^* 
taedron,  and  sometimes  a  soUd,  contained  under  twenty  triangular  faces. 

81.  Again,  different  substances  sometimes  crystallize  under  th^ 
teme  form.  Flnate  of  lime,  muriate  of  soda,  and  the  sulphurets  of  iron 
And  lead  all  occasionally  appear  in  cubes. 

But,  notwithstanding  this  variety  and  apparent  confusion,  every 
thing  is  regulated  by  established  laws.  The  different  crystalline  forms, 
which  any  one  substance  is  permitted  to  assume,  are  limited  to  a  cer^^ 
tain  number ;  and  the  most  dissimilar  varieties,  belonging  to  the  same 
substance,  do  in  a  certain  sense  originate  from  one  common  point, 
which  is  the  primitive  form. 

32.  In  illustrating  the  theory  -of  crystallization,  it  will  be  necessary 
to  describe  the  primitive  forms  of  crystals  and  the  methods  of  obtaining 
them ;  to  ascertain  the  forms  of  integrant  particles ;  to  show  in  what 
manner  secondary  forms  are  constructed  on  the  primitive,  and  to  inv]e8- 
tigate  the  laws  of  their  formation. 

Primitive  forms. 

33.  Every  substance,  when  crystallized,  has  a  particular  form,  which 
it  actually  exhibits,  or  on  which,  as  a  basis,  all  the  other  varieties  of 
existing  forms,  which  belong  to  that  substance,  depend.  Thus,  if  we 
examine  the  various  crystals  of  the  carbonate  of  lime,  we  shall  find  them 
either  in  the  form  of  a  rhomb,  under  given  angles  constantly  the  same, 
or  containing  within  them  a  similar  rhomb,  as  a  nucleus.  This  rhomb 
may  be  extracted  from  the  crystal,  which  contains  it,  by  a  certain  ope- 
ration, and  is  called  the  primitive  form  of  the  crystals  of  carbonate  of 
lime.  Ail  the  other  forms,  which  this  substance  presents,  are  called 
secondary  forms. 

34.  It  is  on  the  primitive,  as  a  substratum,  that  the  various  secon- 
dary forms  are  constructed  by  different  arrangements  of  the  integrant 
particles.  Sometimes  the  primitive  form  is  entirely  concealed  within 
the  secondary,  while,  in  other  cases,  some  of  its  original  faces  are  still 
visible ;  but  its  angles,  edges,  or  bases  are  modified  by  additional  faces. 

35.  The  primitive  form  is  found  to  be  invariable,  and  to  give  a 
constant  measure  of  its  angles  in  all  the  crystals  of  the  same  substance. 
Tims  all  the  secondary  forms  of  tlie  garnet  are  reducible  to  a  dode- 
caed^g,  whose  sides  fte  rhombs,  inclined  to  each  other  at  an  angle 
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of  120^,  which  is  its  primitive  form.  If  the  fluate  of  lime  do  not  pre- 
wtnt  a  regular  octaedron,  whatever  form  it  actually  exhibits  maj  be 
reduced  to  an  octaedron»  as  its  primitive  form. 

Hie  same  nucleus  b  often  extracted  from  secondary  forms,  which 
^er  exceedingly  from  the  primitive  and  from  each  other.  Of  the 
truth  of  this  remark  the  crystals  of  carbonate  of  lime  furnish  striking 
mstances.  Some  substances  are  almost  always  found  under  some  one 
of  their  secondary  forms,  and  seldom  or  never  exhibit  their  primitive, 
as  a  natural  crystal. 

Nature  of  mechanical  Division. 

36.  The  primitive  forms  of  crystals  can  be  ascertained  only  by 
mechanical  division.  This  process,  sometimes  called  deavage  by  lap- 
idaries, consists  in  separating  thin  layers  or  slices  from  the  sides,  edges, 
or  angJes  of  a  crystallized  substance  in  a  given  direction.  Many  crys- 
tallized substances  are  very  obviously  composed  of  thin  plates  or  lam- 
ins,  which  by  careful  operation  may  be  separated  from  each  other, 
witliout  presenting  the  appearance  of  a  fracture.  The  planes,  in  which 
these  laminse  are  applied  to  each  other,  are  called  the  natural  joints  of 
a  ciystal  or  crystallized  mass.  It  is  at  these  joints  only,  in  the  direction 
of  the  lamince,  that  mechanical  division  can  be  effected. 

37.  In  some  minerals  the  natural  joints  are  very  obvious,  while  in 
others  they  are  nearly  or  quite  imperceptible.  In  different  varieties  of 
the  same  species,  the  natural  joints  are  not  always  equally  distinct ; 
and  even  in  the  same  crystal,  the  joints  in  one  direction  are  often  much 
more  easUy  perceived,  than  in  another. — Thus  mica  and  topaz  yield 
with  ease  to  mechanical  division  in  only  one  direction,  and  feldspar 
in  only  two  directions ;  while  carbonate  of  lime  and  sulphuret  of  lead 
exhibit  natural  joints  in  three  directions,  and  fluate  of  lime  in  four. 

In  examining  many  crystallized  substances,  it  is  important  to  employ 
the  hrigiit  light  of  a  candle,  by  the  reflection  of  which  from  the  fhces 
of  the  laminae,  the  directions  of  the  joints  may  be  ascertained.^^When 
the  natural  joints  are  very  obscure,  they  may  sometimes  be  discovered 
by  carefully  examining  a  fracture,  certain  small  portions  of  which  may 
exhibit  a  plane,  smootli  surface,  which  is,  in  fact,  a  part  of  some  natural 
joints— Sometimes  also  parallel  striee  appear,  which,  being  the  edges  qI 
hmins,  indicate  the  direction  of  some  natural  joint,  and  thus  assist  in 
the  determination  of  the  primitive  form. 

38.  Different  methods,  depending  on  the  nature  of  the  mineral,  must 
be^mployed  for  mechanical  division.  In  general,  it  is  best  effected 
bj  applying  a  thin,  sharp  instrument  of  steel  to  the  natural  joints,  and 
causing  it  to  enter  by  a  delicate  percussion.  When  the  laminse  easily 
Kpante,  the  knife  may  be  made  to  enter  tlio^  joint  by  pressure  only; 
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and  it  is  sometiines  safer  to  hold  the  mineral  between  the  fingers,  thaia 
to  support  it  on  wood  or  metals— -Some  of  the  hard  and  brittle  minemla 
yield  most  readil j  to  the  sharp  edges  of  cutting  pincers. 

Some  minerals,  as  the  sulphuret  of  lead,  easily  separate  at  their 
natural  joints  by  a  gentle  and  well  directed  percussion  only  ;  and  in 
the  same  manner,  an  edge  or  solid  angle  may  sometimes  be  removed. 
But,  in  other  cases,  it  is  necessary  to  heat  the  mineral  red  hot,  and 
sometimes  even  to  plunge  it  into  cold  water,  by  which  fissures  in  the 
direction  of  the  joints  are  produced. 

39.  The  faces  of  the  crystal  or  nucleus,  obtained  by  mechanical 
division,  as  well  as  those  of  the  separated  laminee,  are  plane  and  smooth, 
possessing  a  greater  or  less  degree  of  polish  ;  and  are  thus  easily  dis- 
tinguished from  the  surfaces,  which  a  common*  fracture  produces,  and 
which  never  exhibit  all  the  aforementioned  properties. 

40.  Many  crystals  are  not  susceptible  of  this  kind  of  dissection^ 
This  frequently  arises  from  the  great  brittleness,  or  cohesion  of  the 
laminse ;  sometimes  from  other  causes,  but  in  no  instance  from  any 
thing,  which  appears  inconsistent  with  the  general  theory  of  the  struc- 
ture of  crystals.  But,  when  the  primitive  form  cannot  be  obtained  by 
mechanical  division,  it  may,  often  be  inferred  with  considerable  prob- 
ability from  the  secondary  forms  by  calculation. 

41.  The  nature  of  mechanical  division  will  be  best  illustrated  by 
an  example. 

Let  ah  cd  efg  h  (PI.  I,  fig.  1.)  be  a  hexaedral  prism  of  carbonate 
of  lime.  Let  a  knife  be  applied  to  one  of  the  sides  of  the  prism,  sup- 
pose t  ufg,  in  the  direction  of  tlie  line  s  r,  not  far  from  the  edge  t  u, 
and  parallel  to  it ;  let  the  knife  be  so  inclined,  as  to  make  an  angle  of 
45^  with  the  face  of  the  crystal.  By  gentle  blows  with  a  hammer,  a 
segment  will  be  separated  from  this  edge  of  the  crystal,  leaving  on  the 
prism  a  smooth,  polished,  trapezoidal  face  mvr  8,  inclined  both  to  the 
base  and  the  side  of  the  prism  in  an  angle  of  135^.  If  a  similar  attempt 
be  made  on  the  next  edge  u  d,  it  will  not  succeed ;  either  no  impres- 
sion will  be  made  on  tlic  crystal,  or  a  mere  fracture  will  be  produced. 

Proceed  to  the  third  edge  d  c,  and  from  this  may  be  removed  a 
segment  altogether  similar  to  the  one  removed  from  the  edge  f  u  ;  tiie 
trapezoidal  face,  remaining  on  tlie  crystal,  will  be  equally  smooth,  and 
inclined  both  to  tlie  base  and  side  of  the  prism  in  the  same  angle  of 
135°.  Pass  to  the  fourth  edge  c  5,  which  is  parallel  to  the  first  edge 
t  ti,  but  no  separation  can  be  effected.  Apply  the  instrument,  as  before 
directed,  to  the  fifth  edge  h  a,  parallel  to  u  d,  and  here  another  segment 
is  obtained,  leaving  a  smooth  surface.  Attempt  a  division  on  the  sixth 
*edge  a  f,  and  nothing  but  a  fracture  will  be  produced. 

Proceed  now  to  the  \>ther  end  of  the  prism.    Let  the  first  attempt 


^ 


Sect.  1.3  VKIMmTE  FOBM8*  It 

be  made  ta  remove  the  edge  gf^  parallel  to  the  edge  i  tc,  first  operated 
upon  at  the  other  extremity  of  the  prism.  Nothing  can  be  here  obtain^ 
ed,  but  a  fracture.  Repeat  the  attempt  on  the  next  edge/f,  parallel 
to  the  edge  u  d,  which,  at  the  other  extremity,  refused  to  be  sepa- 
rated. A  trapezoidal  face  i  I  op,  entirely  similar  to  the  preceding 
faces,  obtained  by  division,  ¥dll  here  be  produced.  Pass  round  the 
jpnsm ;  the  alternate  edges  n  y  and  h  g  will  submit  to  a  division,  while 
the' other  edges  e  n  and  y  h  will  be  found  refractory. 

From  an  examination  of  the  prism,  thus  far  dissected,  it  appears^ 
that  only  the  alternate  edges  at  each  end  yield  to  a  division;  viz. 
the  first,  third,  and  fifth  edges,  at  one  extremity,  and  the  second,  fourth, 
and  sixth  edges,  at  the  other  extremity,  counting  from  the  side,  whose 
edge  was  first  separated.  It  further  appears,  that  the  edges,  which,  at 
one  end  of  the  prism,  are  capable  of  being  removed  by  mechanical  di- 
vision, correspond  to  those,  which,  at  the  other  end,  prove  refractory. 
The  section  i  ^  o  p  is  parallel  to  the  section,  supposed  to  be  made  on 
the  edge  ab$  and  the  four  remaining  sections  are  also  parallel,  taken 
two  and  two. 

Mechanical  division,  thus  far  effected,  has  converted  the  prism  into 
a  solid,  contained  under  fourteen  faces.  The  remainder  of  each  side 
of  the  prism  is  a  pentagon;  the  remaining  surface  of  each  base  is  a 
triangle ;  and,  by  the  removal  of  the  edges,  six  new  trapezoidal  faces 
are  produced. 

Let  the  division  be  continued  by  sections,  parallel  to  those  already 
made.  It  is  evident,  that  the  bases  of  the  prism  must  gradually  dimin- 
ish, till  they  entirely  disappear,  and  a  new  solid  (PI.  I,  fig.  2.)  is  obtain* 
ed.  This  solid  is  a  dodecaedron,  exhibiting  twelve  pentagonal  faces. 
Six  of  these  faces,  of  which  sriOwh  one,  are  remaining  portions  of 
the  original  sides  of  the  prism ;  and  the  other  six,  of  which  A  I  r  s  E 
18  one,  have  resulted  from  the  division. 

Continue  the  removal  of  laminse  from  the  crystal  in  directions  par* 
allel  to  die  preceding.  The  six  pentagons,  which,  in  the  last  figure, 
terminated  the  solid,  remain  the  same ;  but  the  lateral  pentagons  grad- 
aally  diminish  in  lengtii,  till  they  are  converted  into  triangles.  The 
solid  is  still  a  dodecaedron  (PL  I,  fig.  3.),  but  it  is  now  bounded  by  six 
pentagons  and  six  triangles ;  see  the  faces  A  I  r  s  E,  &c.  and  «  r  0,  &c. 

One  step  more  will  close  the  process.  Continue  to  separate  layers 
from  the  crystal,  as  before,  till  the  six  lateral  triangles  vanish.  No 
part  of  the  surface  of  the  original  solid  is  now  visible.  Instead  of  a 
prism,  we  have  a  rhomb  A  B  £  K  (PI.  I,  fig.  4.),  bounded  by  six  equal 
and  plane  rhombs. 

It  hence  appears,  that  this  six-sided  prism  has  natural  joints  in  three 
directions,  parallel  to  the  aides  of  a  rhomb,  which,  of  course,  is  the 
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primtHvefarm  of  crystallized  carbonate  of  Ume.  All  the  other  varie- 
ties of  form,  belonging  to  this  substance,  though  exceedingly  numerous 
and  different  from  each  other,  yield,  by  mechanical  division,  a  nucleus^ 
perfectly  similar  to  the  preceding,  both  in  form  and  the  measure  of  its 
angles.* 

42.  In  the  same  manner,  if  the  eight  solid  angles  acdb,  &c.  (PL  I, 
fig.  5.)  of  a  cubic  crystal  of  fluate  of  lime  be  removed  by  a  knife,  plaeed 
parallel  to  the  diagonals  of  the  faces,  and  inclined  at  an  angle  of  about 
54J°,  the  same  number  of  polished,  triangular  faces,  of  which  efg  is 
one,  will  be  produced.  By  continuing  to  remove  laminse,  parallel  to 
the  first  section,  the  sides  of  the  cube  entirely  disappear ;  and  an  oc- 
taedron  eifgh  (PI.  I,  fig.  6.)  with  triangular  faces  is  obtained,  as 
the  primitive  form.  Each  solid  angle  of  the  octaedron  corresponds  with 
the  centre  of  each  of  the  faces  of  the  cube.  The  laminae,  separated 
from  the  cube,  ^re  also  susceptible  of  division. 

43.  The  primitive  form  is  always  divisible  in  directions  parallel  to 
all  its  sides.  But  such  a  division  can  only  diminish  its  size  ;  it  can 
never  change  its  form.  A  cube,  however  frequently  divided  by  sections 
of  equal  laminse,  parallel  to  its  sides,  would  remain  a  cube.  Hence  we 
have  a  good  distinction  between  primitive  and  secondary  forms.  The 
latter  are  never  divbible  in  directions,  parallel  to  all  their  sides; 
whereas  primitive  forms  are  always  divisible  in  directions,  parallel  to 
all  their  sides,  and  frequently  also  in  other  directions. 

44.  The  seven  following  solids  have  been  obtained  by  mechanical 
division,  as  primitive  forms  of  crystals,  viz.  a  cube^  a  regular  tetrae- 
dron  ;  a  dodecaedron  with  rhombic  faces ;  an  octaedron  with  triangular 
faces ;  a  rkomb  ;  a  four-sided  prism  ;  and  a  regular  hexaedral  prism. 

45.  The  aforementioned  solids,  by  a  variation  in  their  angles,  bases, 
&c  are  capable  of  furnishing  a  very  considerable  number  of  distinct 
primitive  forms. — In  the  cube,  tetraedron,  and  dodecaedron,  the  faces 
of  each  being  always  equal  and  similar  to  each  other,  no  variety  can  ex- 
ists— ^But  the  octaedron,  vrhich  is  a  solid  composed  of  two  equal  four-sided 
pyramids,  may  be  regular,  having  all  its  faces  equilateral  triangles,  or 
the  two  pyramids  may  be  so  depressed  or  elongated,  as  to  render  its 
faces  isosceles  triangles,  or  it  may  be  bounded  by  scalene  triangles.  The 
common  base  of  the  octaedron  may  be  a  square,  or  rhomb,  or  parallel- 
ogram, the  last  two  of  whjch  may  vary  in  regard  to  their  angles^ — The 
four-sided  prism,  which,  with  the  rhomb  and  cube,  is  sometimes  includ- 
ed under  the  term  pwrallelopiped,  offers  a  great  variety  of  primitive 

•  The  reader  will  lind  the  preceding  e»mp1e  of  meeiiaincftl  divMon  itrildngly  illoitrated,  by  pre- 
paring a  six-tided  priun  of  M>f\  wood,  or,  what  ii  itill  better,  of  wmx,  or  of  a  potatoe,  and  diriding  it  in 
the  manner  already  dnet  ibed  for  obtaining  a  rfaorabic  nucleas.  Indeed  the  itrueture  of  crystals  should 
always  be  ftndied  with  the  astistanee  of  models,  some  of  which  thoald  be  composed  of  separable  parti 
to  illustrate  the  interior  arrangement  of  the  laminc.  It  is  only  by  the  actual  dissection  of  solids,  that 
the  gradual  paiMge  of  one  crystalline  form  into  another  can  be  weU  oaderstood.    (See  Art,  04) 
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forms.  Thus  the  prism  maj  be  right  or  oblique,  according  to  the  an* 
gle,  whether  right  or  oblique,  which  the  bases  of  the  prism  form  with 
its  sides.  The  base  of  the  prism  ma^  be  a  square,  or  rhomb,  or  paral- 
lelogram, of  which  the  last  two  maj  vary  indefinitely,  as  to  their  angles. 
Hence  the  prism  maj  be  rectangular  or  oblique-angled,  according  as 
its  sides  meet  each  other  under  right  or  oblique  angles ;  in  fine,  the 
ratio  between  the  sides  of  the  base. and  the  height  of  the  prism  admits 
variety. — The  rhomb,  which  is  a  solid,  bounded  by  six  equal  and  sim- 
ilar rhombic  faces,  may  be  acute  or  obtusedn  various  degrees,  and  thus 
exhibit  different  angles  in  different  species,  as  in  carbonate  of  lime  and 
tourmaline.  A  solid  rhomb*  may  be  supposed  to  arise  from  two  trian- 
gular pyramids,  applied  base  to  base.  The  two  solid  angles,  formed 
by  the  meeting  of  three  equal  plane  angles,  will  be  the  two  summits  or 
vertices  of  this  double  pyramid.  Each  of  the  other  six  solid  angles  ot 
the  rhomb  is  also  formed  by  the  meeting  of  three  plane  angles,  of  which 
one  is  equal  to  an  angle  at  the  summits,  and  the  other  two  are  each 
supplementary  to  the  same  angle.  The  rhomb  is  said  to  be  obtuse  or 
acute,  according  as  each  of  'the  plane  angles  at  the  summits  is  greater 
or  less  than  90^ ;  and  its  axis  is  a  line,  connecting  the  two  summits.— 
The  regular  hexaedral  prism  may  also  vary  in  the  ratio  between  the 
height  of  the  prism  and  one  side  of  the  base. 

46.  Some  of  the  primitive  forms,  however,  are  common  to  several 
different  substances.  Muriate  of  soda  and  the  sulphurets  of  lead  and 
iron  have  a  cube ;  fluate  of  lime,  the  spini^lle,  diamond,  and  the  red 
oxide  of  copper,  &c.  have  a  regular  octaedron. 

Further  it  should  be  remembered,  that  the  same  form  is  sometimes 
primitive  in  one  substance  and  secondary  in  another.  Thus  the  cube» 
just  mentioned  as  the  primitive  form  of  the  sulphuret  of  lead,  is  one  of 
the  secondary  forms  of  the  fluate  of  lime. 

Forms  of  the  integrant  Particles. 

47.  Mechanical  division  is  not  limited  to  the  discovery  of  primitive 
forms  only.  '  These  forms  are  still  capable  of  division,  and  the  ultimate 
result  is  considered  the  form  of  an  integrant  particle.  .  We  have  already 
remarked  (43),  that  the  primitive  form  is  always  divisible  in  directions 
parallel  to  all  its  sides.  But,  if  divided  in  this  manner,  it  is  evident 
its  form  would  not  be  changed ;  and  could  we  reduce  it  so  minutely^ 
that  any  further  division  would  involve  a  decomposition  in  substances 
not  really  simple,  we  should  then  have  obtained  an  int^rant  particle ; 
but  its  form  would  be  precisely  the  same,  as  that  of  the  primitive  crystal. 

48.  But,  if  the  primitive  form  be  also  divisible  in  any  direction  or 

*  The  Aonb  is  by  Bome  writen  etUed  a  rhomboid,  and  Brochant  has  promoted  tlw  ttrm  rbomboa- 

AODa 
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Aectioiis,  notpattUkl  to  any  of  its  sided,  it  maj  eTideiitl3r  be  res^Ted 
into  solids*  whose  forms  are  diferent  from  that  of  the  primitrre.  This 
is  in  fact  the  case  with  some  of  the  primitive  forms.  Take,  for  exam* 
|de,  the  primitive  form  of  the  staurotide,  which  is  a  right  prism  (PI.  I, 
Cg.  7>),  whose  bases  ahed  and  ( m  »  o  are  rhombs.  If  this  be  divided 
by  a  pfauie^  passing  through  d  ^  and  o  fn,  the  shorter  diagonals  of  the 
bAse%  we  shall  obtain  two  triangular  prisms,  which  may  be  further  di- 
vided in  directions,  parallel  to  their  sides,  but  in  no  other.  We  must 
therefore  conclude,  tiiat  all  the  integrant  particles  of  the  staurotide 
possess  the  form  of  a  triangular  prism. 

49.  Even  in  cases»  where  the  primitiire  form  permits  no  division, 
toccept  in  directions  parallel  to  its  sides,  the  integrant  particles  will 
oometinies  be  found  to  possess  a  form,  unlike  that  of  the  primitive. 
The  phosphate  ^  lime  furnishes  an  example.  Its  primitive  form  is  a 
r^lar  hexaedral  |Mism.  Let  mhedef  (PI.  I,  fig.  8.)  be  one  of  the 
bases  of  tiiis  prism.  If  a  division  be  made  by  removing  lamince  in  di» 
rectionsy  parallel  to  the  three  alternate  sides  a  6,  c  i,  ef  only,  the  solid 
will  be  reduced  to  a  triangular  prism  g  hi,  which,  being  incapable*  of  * 
division,  except  in  directions  parallel  to  its  sides,  is  the  form  of  an  in* 
iegvant  particle  of  the  phosphate  of  lime.  In  the  %ure,  the  lines  of 
division  are  extended  over  the  whde  base,  for  the  purpose  of  rendering 
it  obvious  to  the  eye^  that  the  hexaedral  prism  is  an  aggregate  of  a  cer- 
tain number  of  integrant  particles  in  the  form  of  triangular  prisms. 

50.  The  forms  of  integrant  particles,  hitherto  observed,  are  five, 
viz.  a  cube;  a  rhomb  ;  aLfoyr-sided prism;  a  tetraedron ;  and  a  trian" 
gularfritm., 

51.  It  is  not  to  be  understood,  that  integrant  particles  can  be  ac- 
tually obtained  by  mechanical  division.  These  particles  are  infinitely 
small  in  reference  to  our  senses ;  we  can  neither  perceive  them,  nor 
even  name  their  real  magnitude.  But  it  is  certain,  that,  however  small, 
they  must  have  some  form ;  and  it  is  believed,  that  their  true  form  may 
be  ascertained  by  die  methods  already  described.* 

52.  From  tiiese  five  forms  of  integrant  particles  proceed,  by  differ- 
ent modes  of  combination,  the  aforementioned  primitive  forms  of  crys- 
tals (44).  The  preceding  examples  of  the  staurotide  and  phosphate  of 
Kme  show  how  two  different  forms,  a  right  prism  with  rhombic  bases, 
and  a  r^ular  hexaedral  prism,  may  be  composed  of  integrant  particles, 
having  the  form  of  triangular  prisms. 

53.  It  has  been  already  remarked  (28),  that  all  the  integrant  parti- 
cles of  the  same  substance  undoubtedly  possess  the  same  form  and  di 
mensions.    Now,  if  int^ifhint  particles  have  but  five  forms,  it  would 


*  On  Uinsal^eetyboweTer,  tome  diffei^eaee  of  opinion  eurtt.  ItueontendedbyMnnePliilawvken, 
that  the  structure  of  erpub  and  their  meehanieal  ditiiioD  mty  be  czplained  on  Uie  iapp«ilkB,  Ikit 
the  integ^nt  ptrtidcs  hire  the  fbrm  of  spheres  or  spheroids. 


teem,  that  tiie  «ame  form  nuftt  be  conmon  to  maBj  diflerent  substaB* 
ces.  it  is  true,  that,  in  some  instaacet,  different  mioerals  have  iate* 
grant  particles  of  p/ecisel j  the  same  fom  in  all  respects.  Both  mii« 
riate  of  soda  and  sulphuret  of  lead  have  a  cube. 

But  it  appears  firom  the  results  of  mechanical  division,  combined 
with  calculation*  that,  in  a  lai^  number  of  the  different  species  of  mia* 
erala»  each  species  has  int^;rant  particles,  whose  £Dnn  is  peculiar  t* 
itself.  It  may  then  be  asked,  how  can  it  be  said,  that  the  number  of 
fenns  18  oni J  five.  The  varieties,  however,  which  these  five  forms  are 
capable  of  producing,  will  be  obvious,  if  we  consider  how  many  modi-' 
faaUions  the  angles  of  the  same  form  maj  undergo,  and  the  various 
proportions,  which  maj  be  made  to  exist  between  the  dim^Mions  of 
different  faces  of  solids,  bearing  tiie  same  name.  Thus  the  rhomb  maj 
vary  indefinitely  in  its  angles;  the  base  of  the  four-sided  prism  may  l» 
a  square,  or  a  rhomb,  the  latter  of  which  may  also  exhibit  a  great 
?ariety  of  angles ;  the  base  of  the  triangular  prism  may  be  isosceles  or 
equilateral ;  and  the  ratio  between  the  sides  of  the  base  and  the  height 
of  the  prism  may  serve  to  distinguish  particles,  which  in  other  respects 
possess  the  same  farm* 

54k  This  constancy  of  form  in  the  integrant  particles  of  the  w6xa% 
substance  is  a  charactar  of  very  considerable  consequence  in  the  exam- 
ination  of  minerals.  It  often  enables  us  to  recognise  a  mineral,  which, 
by  accidental  causes,  may  have  its  usual  characters  very  much  altered 
or  disguised.  For  amidst  the  various  coloring  matters  and  other  acci- 
dental ingredients,  which  are  often  found  in  different  individuals  of  the 
same  substance,  its  integrant  particles  and  the  nucleus  of  its  crystals  re- 
tain the  same  form. 

Structure  of  secondary  Forms. 

55.  Having  pointed  out  the  method  of  analyzing  crystals  by  me- 
chanical division,  we  are  now  to  examine  their  synthesis ;  or  to  inquire 
in  what  manner  the  integrant  particles  arrange  themselves  around  the 
Bttcieus  to  produce  secondary  forms.    These  forms  may  be  supposed  to 
uise  from  the  successive  application  of  laminee  of  integrant  particles  to 
the  laces  of  the  primitive  crystal,    lliese  laminse  form  a  decreasing 
series,  be^nning  with  the  layer  first  applied  to  the  nucleus ;  and  each 
succeeding  layer  is  somewhat  less  in  extent,  than  that,  which  imme- 
diately i»«cedes  it    This  decrement  of  the  laminse  is  produced  by  suc- 
cetsivdy  abstracting  one  range  or  more  of  integrant  particles  from  the 
sideftorao^es  of  each  layer.   These  abstractions  may  be  made  on  all  the 
ttdes  at  once,  or  on  all  4he  angles,  or  only  on  some  one  or  more  of  them. 
The  {danes,  in  which  these  laminee  of  superposition  are  applied  to 
Mh  idler,  are  always  parallel  to  the  faces  of  the  nucleus,  and  consti- 
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tutc,  as  we  have  seen  (36),  the  nataral  joints  of  the  cirstal.  It  seems 
then,  that  the  integrant  [mrticles  first  combine  to  produce  the  primitive 
form,  and  are  then  so  arranged  around  this  nucleus,  as  to  produce  the 
secondary  forms. 

56.  It  is  important  to  remark,  that  even  in  those  crystals,  whose 
integrant  particles  are  tetraedrons  or  triangular  prisms,  these  fkrticles 
are  so  arranged  in  the  interior  of  the  crystal,  that,  if  taken  in  groups  of 
t^o,  four,  six,  or  eight,  they  constitute  parallelepipeds ;  so  that  in  fact 
in  every  secondary  form,  the  decrements  may  be  supposed  to  be  effect- 
ed by  abstracting  ranges  of  little  parallelepipeds.  Thus  it  is  obvious 
(PI.  I,  fig.  8.),  that  any  two  contiguous  triangles  compose  a  riiomb^ 
which  may  be  viewed  as  the  base  of  a  parallelepiped. 

57.  There  are  four  kinds  of  decrements,  sometimes  called  laws  of 
decrements. 

Decrements  on  the  edges  ;  in  this  case  the  ranges  of  particles  are 
abstracted  from  the  edges  of  the  laminse  in  directions,  parallel  to  the 
edges  of  the  nucleus. 

Decrements  on  the  angles  ;  here  the  abstraction  of  particles  is  made 
from  the  angles  of  the  laminse,  parallel  to  the  diagonals  of  the  faces  of 
the  nucleus. 

Intermediate  decrements  ;  these  are  made  parallel  to  lines,  interme- 
diate between  the  diagonals  and  edges  of  the  nucleus. 

Mired  decrements ;  these  take  place,  when  the  number  of  ranges 
subtracted  is  greater  than  unity,  and,  at  the  same  time,  the  height  or 
thickness  of  each  layer  is  greater  than  the  height  or  thickness  of  a  sin- 
gle integrant  particle ;  thus  the  decrement  may  be  made  by  two  ranges 
of  particles  in  breadth,  and  three  ranges  in  height. 

Of  these  four  laws  the  first  and  second  are  by  far  the  most  common. 

58.  The  structure  of  secondary  forms  is  best  explained  by  one  or 
two  examples. 

Let  the  cube  ab  co  If  g  (PI.  I,  fig.  9.)  be  the  given  nucleus,  on 
which  a  secondary  form  is  to  be  constructed,  according  to  the  first  law 
of  decrement.  Let  this  cube  be  composed  of  4913  cubic  particles. 
Each  face  of  the  primitive,  as  a  6  c  o,  will  exhibit  289  of  these  small 
cubes,  and  of  course  each  side  of  this  face  will  present  17  cubic  parti- 
cles. Let  L,  M,  N,  O,  P,  R,  S,  T  (PI.  I,  fig.  10.)  be  lamina,  composed 
of  cubic  particles,  each  cube  being  equal  to  one  of  those,  contained  in 
the  nucleus.  Each  of  these  laminse  is  successively  diminished  by  the 
abstraction  of  one  row  of  particles  from  all  its  sides ;  so  that  the  num- 
ber of  particles,  contained  in  each  side,  forms  the  decreasing  series  15, 
13,  11,  9,  7,  5,  3,  1.  In  this  series  the  common  difference  is  two,  be- 
cause one  range  of  particles  is  taken  from  each  side  of  each  lamina  ; 
there  will  of  course  be  eight  lamin«,  the  last  being  a  single  cube  only. 
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Let  the  lamina  L  (fig.  10.)  be  applied  to  the  face  a  6  c  o  of  the  prim- 
itive form  (fig.  9.),  so  that  the  letters  r,  s,  t,  u,  at  the  angles  of  this  la- 
mina, shall  correspond  with  the  same  letters  on  the  face  of  the  nucleus. 
The  sides  of  this  lamina  will  be  parallel  to  the  edges  ab,be,  &c  of  the 
cube ;  but  the  lamina  itself  will  evidently  be  less,  than  the  face,  on 
which  it  is  deposited,  by  one  row  of  particles  on  each  side. 

In  a  similar  manner,  let  the  other  laminee  be  successively  applied 
over  each  other,  with  their  edges  parallel  to  those  of  the  first  lamina. 
This  series  of  layers,  terminating  with  a  single  cube,  will  evidently 
form  a  four-sided  pyramid  abed  (PI.  I,  fig.  11.)  with  triangular  faces. 
By  a  similar  process,  five  other  equal  and  similar  pyramids  may  be 
raised  on  the  remaining  five  faces  of  the  primitive  cube.  ^  This  will 
give  a  solid,  bounded  by  twenty  four  triangular  faces.  Now  each  of 
these  faces  is  equally  inclined  to  tiie  face  of  the  nucleus,  because  the 
rate  of  decrement  is  the  same  in  all  the  pyramids.  Consequently,  any 
two  of  these  triangular  faces,  as  (2  6  c  and  eb  c,  belonging  to  two  con- 
tiguous pyramids,  lie  in  the  sanie  plane  ;  and,  uniting  at  their  bases, 
form  the  rlwmb  b  dee.  But,  as  there  are  twenty  four  triangular  faces, 
tiius  united  two  and  two,  the  secondary  form  will  be  a  dodecaedron, 
bounded  by  twelve  rhombs. 

It  must  also  be  obvious,  that,  if  the  six  solid  angles  cf,  €,  K  &c. 
formed  by  the  meeting  of  four  plane  angles,  be  removed  by  mechanical 
division,  a  cubic  nucleus  will  remun. 

59.  In  the  crystal,  which  we  have  just  constructed,  it  will  be  per- 
ceived, that  the  decrements  form  reentering  angles,  and  the  edges  of 
the  laminse  projecting  angles,  so  that  the  sides  of  the  pyramids  do  in 
fact  resemble  the  steps  of  a  stair.  But  in  the  real  crystal,  which  we 
suppose  to  have  the  same  structure,  the  faces  appear  perfectly  plane 
atid  smooth.  This  apparent  difficulty,  however,  will  instantly  vanish, 
when  we  consider,  that  the  real  cubes,  which  compose  the  crystal,  are 
infinitely  small  in  reference  to  our  senses,  and  consequently  the  ab- 
straction of  one  or  two  rows  of  particles  is  imperceptible.  Hence  the 
smoothness  and  uniform  appearance  of  the  new  faces. 

The  effects,  however,  of  these  decrements  are  not  always  invisible. 
It  is  not  very  uncommon  to  find  the  faces  of  secondary  crystals,  ex- 
hiUting  strise  or  little  channels  in  the  direction  of  the  decrement,  as 
on  some  trapezoidal  garnets.  This  circumstance,  although  arising  from 
imperfection  in  the  process  of  crystallization,  forms  a  striking  proof  in 
favor  of  the  theory  we  are  now  illustrating,  and  sometimes  may  assist 
to  determine  the  form  and  position  of  the  nucleus.  Some  caution, 
however,  is  requisite  in  employing  this  character;  for  it  is  possible* that 
striae  may  appear  on  secondary  forms  in  directions,  which  do  no$  cor- 
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pyramid  will  be  erected  on  this  face.  But,  the  lamios  having  at  first 
increased  and  then  decreased*  each  face  of  the  pyramid  will  be  a  quad- 
rilateral L  Z  Q  C  (PL  II,  fig*  10.)»  formed  by  the  union  of  two  triangles 
at  their  bases.  We  shall  consequently  have  twenty  four  similar  and 
equal  quadrilaterals,  formed  upon  the  six  faces  of  ^the  primitive  cube. 
All  these  new  faces  form  equal  angles  with  that  face  of  the  nucleus,  on 
which  they  stand.  Consequently  the  three  quadrilaterals,  about  any 
one  solid  angle  of  the  primitive,  are  in  the  same  plane,  and,  by  their 
union,  constitute  an  equilateral  triangle  I  Z  N,  as  in  PI.  II,  fig.  11. 
Now,  as  there  are  twenty  fo^r  quadrilaterals,  united  three  and  three  in 
one  plane,  the  secondary  crystal  is  contained  under  eight  equilateral 
trian^es,  and  is  a  regular  octaedron ;  the  centre  of  each  face  corres- 
ponds to  each  of  the  solid  angles  of  the  nucleus.  Sulphuret  of  lead 
furnishes  an  exaipple  of  tiiis  structure.  Hence,  if  the  six  solid  angles 
of  a  secondary  octaedron  ]^  removed,  and  the  division  continued  by 
separating  lamin«,  parallel  to  those  first  removed,  a  cube  is  ultimately 
obtained,  as  the  primitive  form. 

66.  In  the  case  of  decrements  on  the  angles,  the  lamiufe,  which 
compose  the  secondary  faces,  do  not  present  their  edges  to  view,  as  in 
the  former  example  (60)  of  decrements  on  the  edges ;  for  here  the  solid 
angles  of  tlie  integrant  cubes  meet  the  eye.  The  faces  of  this  seconda- 
ry octaedron  are  therefore  really  composed  of  an  infinite  number  of 
angular  points,  which,  on  account  of  their  extreme  minuteness,  exhibit 
a  smooth  sur&ce. 

6r.  Had  die  process  of  crystallization,  in  the  present  example, 
closed  before  the  several  pyramids  had  reached  their  vertices,  the  se- 
condary form  would  have  been  that  of  a  solid  with  fourteen  faces ;  six 
of  them  being  squares,  parallel  to  the  sides  of  the  cube,  and  the  re- 
maining eight  being  parts  of  the  faces  of  the  unfinished  octaedron. 

68.  The  four  laws  of  decrements  already  mentioned  (57),  when  we 
consider  the  numerous  modifications,  to  which  they  are  subject,  will  ap- 
pear amply  suflSicient  to  produce  that  vast  variety  of  secondary  forms, 
which  has  been  observed.  Thus  these  decrements  may  take  place  on 
all  the  edges,  or  all  the  angles  at  once ;  or  only  on  some  of  the  edges, 
or  on  some  of  die  angles ;  they  may  consist  uniformly  of  one,  two,  or 
three  ranges  of  particles ;  or  they  may  vary  from  one  angle  or  from  one 
edge  to  another ;  they  may  exist  at  the  same  time  on  the  angles  and 
edges ;  in  fine,  two  different  laws  of  decrement  may  be  successively 
applied  to  the  same  angle  or  edge. 

It  is  seldom,  that  decrements  take  place  by  more  than  two  ranges 
of  particles ;  yet,  Dvithin  these  limits,  it  appears  from  calculation,  that 
carbonate  of  lime  may  assume  2044  different  forms ;  and,  if  the  calcu- 
lation extend  to  decrements  by  three  and  four  ranges  of  particles,  the 
same  substance  may  have  8,388,604  dbtinct  forms. 
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691  To  mmffk  the  caases  of  the  preceding  iiiodificatioiis»  or  even  of 
secondarjr  forms  in  general,  is,  in  the  present  state  of  our  knowlef^» 
impessible.  The  nature  of  the  sdvent,  the  presence  of  foreign  ingre> 
dients,  or  eyen  an  undue  proportion  of  an  essential  ingredient  of  the 
crystallizing  body,  may  undoubtedly  exercise  some  influence  on  the 
arrangement  of  the  particles. 

This  subject  has  been  recently  inyestigated  with  mnch  ingenuity 
by  M.  Beudant*  It  appears,  that  a  foreign  substance,  although  exist- 
ing in  a  state  oi  mixture  only,  may  modify  the  crystalline  form  f  and 
that  in  some  casesfit  tends  to  render  the  form  more  sim|de,  by  pre- 
Yenting  the  e3ustence  of  additional  faces.  Thus  the  same  specimea 
sometimes  exhilnts,  on  one  side,  crystals  of  axinite  in  simple  parallele- 
pipeds, containing  chlorite,  while,  on  the  other  side,  it  presents  similar 
paralleloptpeds  of  axinite,  free  from  chlorite,  but  modified  by  addition- 
al faces.  The  siliceous  carbonate  of  lime  from  Fontainbleau  is  almost 
always  in  simple  rhombs. 

The  crystalline  form  may  also  have  been  modified  by  the  gangue^ 
which  contains  the  crystal,  and  by  accompanying  minerals  of  contem- 
poraneous formation.  Thus  at  Traverselle,  in  Piedmont,  crystals  of 
magnetic  oxide  of  iron,'^occurring  in  three  different- minerals,  very  near 
to  one  another,  exhibit  different  forms ;  in  serpentine,  they  are  simple 
octaednms ;  in  angite,  they  are  octaedrons  with  truncated  solid  angles ; 
and  in  steatite,  where  they  are  accompanied  by  carbonate  of  lime,  they 
assume  the  form  of  dodecaedrons  with  rhombic  faces.  Some  minerals, 
as  au^te  and  arragonite,  when  taken  from  similar  gangues,  although 
in  different  localities,  often  exhibit  similar  modifications  of  the  crys- 
talline form. 

It  will  be  interesting  to  ascertain,  by  numerous  observations,  wheth- 
er any  conMant  relation  exists  between  the  secondary  forms  of  crystals 
and  the  foreign  matter,  which  these  crystals  contain,  or  the  gangues, 
in  which  they  are  found,  or  the  minerals,  which  accompany  them. 

But,  whatever  may  be  the  causes  of  a  particular  secondary  form, 
they  are  often  quite  extensive.  For  it  is  frequently  the  case,  that  se- 
condary crystals  of  any  given  substance,  taken  from  the  same  vein  or 
repository,  or  even  from  the  same  range  of  mountains,  have  the  same 
form  ;  while  crystals  of  the  same  substance,  taken  from  another  place, 
exhibit  a  secondary  form  of  a  different  kind,  but  uniform  in  that  par- 
ticular repository, 

70.  We  cannot  indeed  demonstrate  that  secondary  forms  are  actual- 
ly intMiuced  in  the  manner,  which  the  theory  supposes.!    It  is  however 

*  Aoa.  de  Chim.  et  de  PhTi.  torn.  Tin,  6. 

t  It  tan  burdly  be  nceewaiy  to  state,  that  mineraloey  h  indebted  to  the  Abb6  Hany,  of  Parb,  Ibr 
^  *7<iea  of  eryvtallograpliy  here  given ;  more  ctp«-eially  for  the  actual  diseoTery  of  prinutive  forms, 
^  detaiU,  videh  refaite  to  seeondary  forms,  and  the  applieation  of  this  theory  to  a  gfreat  proportion  of 
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no  inconsiderable  argument  in  itd  favor,  that  all  calculations,  founded 
on  it,  give  results  perfectly  conformable  to  observed  facts.  The  quan- 
tity of  an  angle,  obtained  bj  calculation,  is  verified  by  actual  measure- 
ttient  on  the  crystal.  The  theory  can  determine  what  forms  it  is  pos- 
sible for  the  same  body  to  assume  ;  and  of  course  enables  us  to  say  of 
any  particular  form,  it  does,  or  it  does  not  belong  to  a  given  substance ; 
or  that  this  substance  can  or  cannot  assume  a  given  form.  We  are 
hereby  furnished  with  some  important  assistance  in  the  discrimination 
of  crystallized  minerals,  viz.  an  appeal  to  the  forms  and  structure  of 
their  crystals.  In  fine,  this  theory  is  a  very  interes^ng  application  of 
the  principles  of  geometry  to  the  analysis  and  synthesis  of  various  sol- 
ids. It  shows  us,  tliat  a  crystalline  structure  is  to  minerals  in  some 
degree  what  organization  is  to  vegetables. 

71.  The  theory,  we  have  just  considered,  does  indeed  extend  only 
to  the  stnidure  of  the  crystal,  which  is  to  be  considered,  as  an  aggre- 
gate of  similar  particles,  having  a  determinate  arrangement ;  it  presumes 
not  to  explain  the  mode  of  formation. 

It  may  however  be  remarked,  that  it  is  not  necessary  to  suppose^ 
that  the  primitive  form  always  reaches  the  size  of  that,  which  we  extract 
by  mechanical  division,  before  the  application  of  the  laminse  of  super- 
position. Indeed  we  find  very  minute  crystals  equally  perfect  in  their 
structure  with  those  of  the  same  kind,  that  are  larger.  Is  it  not  then 
possible,  that  the  secondary  form  may  be  often  completed  soon  after 
the  commencement  of  crystallization,  and  afterwards  increase  without 
changing  its  form  ? 

72.  According  to  the  experiments  of  Mr.  Daniel,  regular  forms  may 
be  developed  in  amorphous,  crystalline  substances  by  a  partial  solution 
of  the  mass.  Thus,  when  an  amorphous  mass  of  alum  is  suspended  for 
several  weeks  in  a  quantity  of  water,  not  sufficient  to  produce  com- 
plete solution,  it  will  assume  a  pyramidal  form,  and  the  lower  part  of 
its  surface  will  exhibit,  in  high  relief,  the  crystalline  forms,  of  which 
the  mass  is  composed.  He  also  obtained  similar  results  by  immersing 
some  of  the  earthy  salts  and  of  the  pure  metals  in  diluted  acids. — A 
umilar  conclusion  may  be  drawn  from  the  optical  properties  of  some 
amorphous,  crystalline  minerals* 

Goniometer. 

73.  It  has  already  been  remarked  (21),  that  crystals,  which  possess 
the  same  form,  and  belong  to  the  same  substance,  give  a  constant  meas- 
ure of  their  angles  ;  it  is  hende  true,  that  crystals  of  the  same  form,  but 
belonging  to  different  substances,  may,  in  most  instances,  be  distinguish- 

tbe  erjitab  hiUierto  obterred.  B«rfniui  and  Rom^  de  Lble  had  prerioutly  drawn  some  of  Uie  outlines. 
See  Traits  de  Min^ra.of|;ie,  par  Hauy.  Abo  Dietionnaire des  Seiencet  NAtarelles, article Cristallisation. 
Alia  lotrodnction  to  Solid  Geometry,  l»y  N.  S.  Larkia. 
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ed  by  the  measure  of  their  angles,  which,  though  constant  in  the  same 
sybstance,  is  diffei^nt  in  different  substances,  even  when'possessing  the 
same  form.  It  must  then  be  a  matter  of  great  importance  to  ascertain 
with  accuracy  the  quantity  of  anj  required  angle.  The  importance  erf" 
such  measurements  will  be  more  striking,  when  we  consider,  that  the 
same  substance  sometimes  presents  crystals,  which  fall  under  the  same 
general  name,  but  which  are  produced  by  different  decrements,  and 
differ  in  the  measure  of  their  angles,  by  which  alone,  however,  they 
must  be  discriminated.  Thus  the  carbonate  of  lime  yields  different 
secondary  forms,  which  come  under  the  name  of  a  rhomb.  Indeed 
different  forms  sometimes  so  nearly  resemble  each  other,  that  they  can 
hardly  be  distinguished  by  the  eye,  as  in  the  case  of  a  very  obtuse 
rhomb  and  a  cube. 

74.  This  accurate  measurement  of  crystals  is  effected  by  an  instru- 
ment called  a  goniometer  (yivv<«  /tur^^v),  a  measurer  of  angles. 

The  common  goniometer,  invented  by  M.  Carangeau,  consists  of  a 
brass  semicircle  a  b  d  (PI.  II,  fig.  12,  A.)  graduated  into  ISO^  A  thin 
pUte  of  brass  extends  from  dio  a;  or,  more  frequently  it  extends  only 
from  d  to  a  point  a  little  beyond  the  centre  c.  The  centre  of  this  semi- 
circle e  is  made  the  centre  of  motion  of  two  steel  arms  d  g  and  i  Ar, 
which,  at  the  extremities  g  and  k,  are  reduced  to  a  point,  that  they 
may  more  conveniently  be  applied  to  a  crystal ;  and,  for  the  same  rea- 
son, b«th  arms  are  made  to  slide  on  the  pin,  which  passes  through  the 
centre*  By  being-thus  enabled  to  vary  the  length  of  the  arms  at  pleas- 
ure, the  inconvenience,  arising  from  the  gangue,  or  adjoining  crystals, 
may  be  avoided.  The  arm  d  g\^  usually  confined  near  c2  by  a  pin, 
while  the  arm  i  k  remains  moveable  about  the  centre. — A  hinge  is  some- 
times placed  in  tlie  semicircle  at  b,  by  which  the  quadrant  a  b  may  be 
occasionally  folded  back  on  b  d,  that  it  may  not  interfere  with  adjoining 
crystals.  ^ 

If  the  two  inner  edges  of  the  steel  arms,  near  the  points  g  and  k, 
be  carefully  applied  to  the  planes  of  two  contiguous  faces  of  a  crystal, 
the  arms  being  held  perpendicular  to  the  edge,  formed  by  these  two 
faces,  we  shall  evidently  obtain  the  angle,  which  the  two  aforementioned 
faces  make  with  each  other ;  for  it  is  equal  to  its  vertical  angle,  and 
measured  by  the  arc,  contained  between  the  two  amis,  at  their  extrem- 
ities i  and  d. 

The  arms  of  the  goniometer  are  sometimes  distinct  from  the  semi- 
circle, as  in  PI.  II,  fig.  12,  B.  The  measurement  is  effected  in  the  man- 
ner already  described  ;  and  the  arms  are  tlien  applied  to  the  semicircle 
to  ascertain  the  angle.  This  mode  is  convenient  in  very  acute  angles. 
In  employing  this  instrument,  it  is  essential,  tliat  the  two  arms 
sbuldbe  applied  with  great  accuracy  to  the  two  planes,  which  contain 
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the  angle  to  be  measured.  Indeed  this  adaptation  of  the  instrument 
to  the  faces  of  the  crystal  should  be  so  exact  as  to  exclude  the  passage 
of  the  light,  provided  the  planes  of  the  crystal  are  sufficiently  regular 
for  this  purpose; — and,  for  observing  this  adjustment,  a  magnifying 
glass,  supported  at  a  suitable  height  above  the  table,  is  convenient 

75.  The  reflecting  or  optical  goniometer,  invented  by  Dr.  Wollas- 
ton,  is  capable  of  great  accuracy  in  its  measurements.  The  quantity 
of  the  angle  is  determined  by  rays  of  light,  reflected  from  those  two 
faces  of  the  crystal,  or  crystalline  mass,  which  contain  the  angle.  It 
consists  of  a  vertical  wheel  or  circle  with  a  graduated  circumference. 
The  axis  of  this  wheel  is  perforated  in  a  horizontal  direction,  and 
through  this  perforation  passes  a  moveable  axis,  to  which  the  crystal  is 
attached.  When  the  position  of  the  crystal  is  so  adjusted*  by  this 
moveable  axis  that  oneoftiie  sides,  containing  the  angle  to  be  measured, 
reflects  its  light  to  the  eye,  the  circle  is  turned,  till  the  other  side  is 
brought  into  the  same  position ;  and  hence  the  inclination  of  these  two 
faces  is  measured  by  the  arc,  through  which  the  zero  or  index  of  the 
vertical  circle  has  passed. 

This  goniometer  is  peculiarly  useful  in  cases,  where  the  planes  of 
the  crystal  are  very  small,  or  where  the  surface  of  the  lamine,  produced 
by  meciianical  division,  is  somewhat  imperfect ;  for  the  most  minute 
portions  of  those  laminee,  which  are  parallel  to  each  other,  though  not 
in  the  same  plane,  reflect  the  light  at  the  same  moment. 

76.  It  appears  from  experiments  with  the  reflecting  goniometer,  that 
the  planes  of  small  crystals  are,  in  general,  more  perfect,  than  those  of 
large  crystals.  But,  according  to  Phillips,  the  planes,  produced  by 
mechanical  division,  when  they  are  sufficiently  brilliant,  yield  more 
accurate  and  uniform  results,  than  can  be  obtained  from  the  natural 
surfaces  of  even  small  crystals. 

Each  of  the  aforementioned  goniometers  possesses  some  peculiar 
advantages.  The  use  of  the  common  goniometer  is  the  more  rapid  and 
convenient ;  and  its  measures  are  sufficiently  accurate  to  enable  us  to 
refer  a  crystal  to  the  known  variety  of  form,  to  which  it  belongs,  or  even 
to  determine  a  new  variety.  According  to  M.  Haiiy,  who  has  long 
been  expert  in  the  use  of  this  goniometer,  its  results,  when  carefully 
obtained  from  the  planes  of  the  best  crystals,  will  not  deviate  more  than 
£0'  or  30'  from  the  truth. — When  great  accuracy  in  the  measurement 
is  required,  the  reflecting  goniometer  is  undoubtedly  to  be  preferred. 

In  view  of  the  preceding  remarks,  it  will  not  appear  surprising,  that 
measures  of  angles,  taken  on  the  natural  planes  of  different  crystals  of- 
tte  same  species  and  belonging  to  the  same  variety  of  form,  should  dif- 

bj  A  degree  or  more ;  especially  if  different  goniometers  are  em- 
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77.  Hitfaato»  in  oar  remaHcs  on  crystallization,  we  have  supposed 
the  results  to  be  perfect  crystals.  But  the.  numerous  imperfections^ 
which  crystals  so  frequently  exhibit,  clearly  indicate  a  very  considera- 
ble degree  of  disturbance  in  the  process  of  tlieir  formation.  Tins  dis- 
torbed  crystallization  is  productive  of  various  modifications  in  the 
shapes  of  crystals,  or  even  entirely  prevents  tlie  appearance  of  a  crys- 
talline fonn« — ^These  imperfect  results  of  crystallization  sometimes 
assume  a  particular  form,  resembling  that  of  some  well  known  object; 
and  have  hence  received  distinctive  names.  (See  Imperfect  crystals^ 
Art.  95.)  4 

In  cases,  where  the  crystalline  form  has  entirely  disappeared,  a ' 
fibrous  or  lameUar  structure  of  the  mass  may  still  indicate,  that  the  mine- 
ral has  been  formed  by  a  very  disturbed  crystallization.  Even  such  masses 
sometimes  exhBiit  external  forms,  resembling  some  familiar  objects,  and 
bare  hence  received  particular  names.    (See  Imitative  forms.  Art  l£d.) 

Description  of  Crystals. 

78.  For  the  purpose  of  describing  and  distinguishing  mineral 
crystallography  furnishes  two  kinds  of  characters.  One  is  derived  from 
the  actual  forms  of  crystals ;  the  other  from  the  internal  structure, 
and  may  obviously  be  extended  to  laminated  masses,  not  possessed  of 
regolar  forms. 

As  the  actual  forms  of  well  defined  crystals  furnish  important  char- 
acters, we  shall  now  attend  to  the  modes  of  describing  them. 

79.  Crystals  may  be  described,  either  by  the  assistance  of  a  diagram^ 
or  by  employing  certain  well  defined  terms,  capable  of  conveying  an 
adequate  idea  of  the  ^lid  intended.  The  use  of  a  diagram  is  attended 
with  many  obvious  advantages.  It  enables  us  to  refer  with  ease  to  a 
particular  angle  or  side«  Indeed  when  the  form  is  very  complex,  mere 
description  is  tedious,  even  when  sufficiently  intelligible;  whereas 
a  figure  conveys  at  once  a  correct,  general  idea  of  the  form  of  the  crys^ 
tal.  In  all  cases,  however,  the  exact  quantity  of  the  most  important 
angles  should  be  mentioned ;  or  of  so  many  of  them,  at  least,  as  may 
be  necessary  to  prevent  mistake.* 

80.  If  a  crystal  exhibit  the  form  of  any  geometrical  solid,  known  by 
a  particular  name,  as  a  cube,  or  a  regular  tetraedron,  or  octaedcpn,  it  is 
easily  described ;  it  is  sufficient  to  name  it.  But,  when  a  definite  idea 
of  the  form  of  a  crystal  cannot  thus  be  conveyed,  some  other  method 
mast  be  employed.  And  probably  no  mode  is  attended  by  so  many 
advantages,  as  that.  In  which  a  clear,  short,  and  technical  description  of 

*  Soae  mincnlogisto  dcsigmte  the  anklet  of  eiTBtab,  aa  right,  acute,  or  ohtuie,  and  qualify  the 

two  }mt  hf  MMoe  general  temu,  expressive  of  the  degree  of  obtiquitf .    But  it  appears  from  previous 

'CBittfa  0^9  Umu  tkla  can  assist  bat  little  in  discriminating  forms,  which  much  resemble  each  other. 

Tws  cryMab  mnj  exhibit  in  eevtain  parts  twry  0btitte  angles,  and  yet  these  angles  ma/  uniformly  difliet 

^  »  ecrtaiii  ooMMity ,  iascnsible  to  the  eye. 
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the  form,  including  accurate  measures  of  the  most  important  angles,  is 
combined  with  a  diagram. 

81.  For  accurate  definitions  of  the  terms,  now  generally  employed 
in  the  description  of  crystals,  mineralogists  are  much  indebted  to  the 
celebrated  Werner.  This  mode  of  description  is  founded  on  certain 
assumed  principles,  and  essentially  consists  in  supposing  the  crystal  to 
possess  what  is  called  a  predominant  form ;  and  that  this  predominant 
form  has  undergone  certain  alterations,  till  it  has  acquired  the  actual 
form,  intended  to  be  described. — Or,  in  other  words,  this  mode  of  des- 
cription selects  certain  simple  forms,  as  standards  or  models ;  with 
these  it  compares  the  more  complicated  forms,  and  points  out,  by  brief 
and  appropriate  terms,  in  what  respects  they  differ  from  the  more  sim- 
ple forms,  to  which  they  are  referred. 

82.  It  is  important  to  premise,  that  this  method  of  describing  crys- 
tals is,  in  general,  entirely  artificial ;  that  the  assumption  of  certain 
predominant  forms  has  no  necessary  connexion  with  the  primitive  form, 
or  the  manner,  in  which  crystals  are  actually  formed ;  and  that  these 
alterations  in  the  predominant  form  are  merely  supposed  to  exist, — for 
a  crystal,  viewed  a«  a  whole,  always  increases  during  the  period  of  its 
formation. 

No  inconvenience,  however,  results  from  this  mode  of  describing 
crystals.  On  the  contrary,  it  enables  us  to  express,  in  few  words,  a 
precise  and  intelligible  description  of  the  actual  forms  of  crystals.  Thus, 
when  the  form  of  a  crystal  is  said  to  be  an  octaedron,  truncated  on  all 
its  edges,  the  mind  receives  a  definite  idea  of  the  actual  form.  It  is 
not,  however,  understood,  that  these  truncating  faces  liave  been  pro- 
duced by  the  removal  of  the  edges,  but  by  the  application  of  decreasing 
lam i nee  to  the  faces  of  an  octaedron,  viewed  as  the  primitive  form. 

83.  By  the  predominant  form  of  a  crystal  is  intended  that  geomet- 
rical form,  to  which  the  given  crystal  most  approximates.  Thus  the 
solid  (P!.  II,  fig.  13.)  most  resembles  a  cube ;  but  it  has  lost  a  segment 
from  each  of  its  solid  angles,  and  from  each  of  its  edges ;  or  each  edge 
and  each  solid  angle  is  said  to  be  replaced  by  one  face.  The  solid  (PI. 
II,  fig.  ir.)  most  resembles  a  prism  ;  but  its  extremities  exhibit  pyramids. 
In  the  two  preceding  examples  a  cube  and  four-sided  prism  are  respec- 
tively the  predominant  forms.  The  appearance  of  a  crystal  may  be  still 
more  removed  from  that  of  the  predominant  form  by  further  alterations. 

84.  The  number  o(  predominant  forms  may  be  conveniently  reduced 
to  the  following  six  ;  and  of  these,  the  first  three  are  of  the  most  fre- 
quent occurrence. — ^These  forms  are  a  prism,  which  may  have  an  indef- 
inite number  of  sides,  varying  from  three  to  twelve  or  more,  but  being 
usually  only  four  or  six— the  sides  of  the  prism  are  parallel  to  its  axis, 
an  imaginary  line,  passing  longitudinally  tlirough  the  middle  of  the 
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prism  from  one  extremity  to  the  other ;  a  htxaedron^  a  solid,  contained 
under  six  equal  planes,  and  embracing  the  cube  and  rhomb ;  a  ptpramid, 
contained  under  three  or  more  planes  or  sides,  which  converge  from  its 
base,  and  meet  in  one  point,  called  its  vertex  or  summit;  a  dodeeaedron, 
having  twelve  pentagonal  faces;  a  dodeeaedron,  contained  under  twelve 
rhombic  faces ;  and  an  icosaedron,  having  twenty  triangular  faces,'— A 
very  short  prism  is  sometimes  called  a  table,  or  tabular  crystal. 

As  the  hexaedron  includes  the  cube  and  rhomb,  and  as  the  pyramid 
embraces  the  tetraedron,  octaedron  or  double  four-sided  pyramid,  and 
double  six-sided  pyramid,  the  predominant  forms  may  be  thus  enume- 
rated, viz.  a  prism,  cube,  rhomb,,  tetraedron,  octaedron,  triangular  do- 
deeaedron, pentagonal  dodeeaedron,  rhombic  dodeeaedron,  and  icosae- 
dron. — A  trapezoedron,  or  solid,  bounded  by  twenty  four  equal  and 
similar  trapeziums,  is  sometimes  added  to  the  list  of  predominant  forms. 

In  describing  these  solids,  and  their  various  modifications,  the  faces, 
edges,  and  solid  angles  must  receive  attention. 

85.  The  straight  lined  plane  surfaces,  by  which  crystals  are  bound- 
ed, are  called  planes  or  faces  ;  and,  when  very  minute, /oceto. — An  edge 
is  the  line,  formed  by  the  meeting  of  two  planes. — When  three  or  more 
planes  meet  in  one  point,  they  form  a  solid  angle* 

A  prism  may  be  right  or  oblique,  according  to  the  relative  position 
of  its  bases  and  sides ;  and  it  may  be  rectangular  or  oblique-angled,  ac- 
cording to  the  angles,  at  which  its  sides  meet  each  other.  (See  Art  45.) 

Some  of  the  predominant  forms  admit  a  distinction  both  of  their 
faces  and  edges  into  lateral  and  termifuiL 

86.  In  crystals  of  a  prismatic  form,  the  lateral  faces  are  the  sides 
of  .the  prism,  situated  in  the  direction  of  the  axis,  as  M,  M  (PI.  II,  fig. 
14.) ;  and  the  lateral  edges  are  those,  formed  by  the  meeting  of  any  two 
lateral  faces,  as  the  edge  a  h,  in  the  same  figure. 

The  terminal  faces  of  prismatic  crystals  are  the  planes,  which  form 
their  extremities,  and  which  are  usually  called  the  bases  of  the  prism, 
as  P,  P  in  fig.  14 ;  and  the  terminal  edges  surround  the  bases  or  termi* 
nal  faces,  as  a  c,  c  (2  in  the  figure  last  mentioned. 

When  the  prism  exhibits  a  tabular  form,  as  in  PI.  11,  fig.  15,  some 
mineralc^sts  denominate  P  a  lateral  face^  a  6  a  lateral  edge,  M,  M  ter* 
minal  faces,  and  c  (2  a  terminal  edge. — This  mode  of  distinguishing 
the  faces  and  edges  of  tabular  crystals,  the  reverse  of  that  employed, 
when  the  crystal  has  any  considerable  length,  is  botli  perplexing  and 
unnecessary.  A  table,  as  before  remarked,  may  6e  considered  a  very 
Aofi^  prism,  and  its  several  parts  denominated  in  the  same  manner^ 
as  those  of  a  longer  prism. — When  a  tabular  crystal  is  bevelled  on  its 
lateral  or  narrow  faces,  it  may,  without  impropriety,  be  considered  a 
double  pyramid,  whose  summits  are  very  deeply  truncated. 
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A  long,  straight,  and  slender  prism  is  sometimes  said  to  be  aciadarf 

like  a  needle. 

When  all  the  faces  of  a  prismatic  crystal  are  not  equal,  thej  are 
sometimes  alternately  wide  and  narrow ;  afnd  the  opposite  faces  of  the 
prism  are  more*"  frequently  equal  than  the  contiguous  faces. 

87.  A  pyramid  is  said  to  have  a  base  and  lateral  face$  only ;  and 
its  lateral  edges  all  meet  at  the  vertex^r— Crystals  sometimes  present 
the  form  of  a  simple  pyramid,  as  the  tetraedron.  More  frequently, 
however,  the  pyramid  is  attached  to  one  or  both  of  the  bases  of  a  prism^ 
as  in  PI.  II,  fig.  17;  or  the  crystal  is  considered  as  composed  ef  two 
equal  and  similar  pyramids,  applied  to  each  other  at  their  bases,  thoa 
forming  a  double  pyramid  with  a  common  base,  as  in  PI.  Ill,  fig.  33  and 
37.  The  vertices  of  a  double  pyramid  are  also  called  its  summiis,  and 
a  line,  connecting  tlie  summits,  its  axis. 

Thus  an  octaedroti  is  sometimes  described  as  a  double  four-sided 
pyramid,  having  a  common  base  at  the  junction  of  the  two  pyramids. 
So  also  a  dodecaedron  with  triangular  faces  may  be  called  a  double 
six-sided  pyramid,  and  its  faces  may  be  either  isosceles  or  scalene  tri* 
angles.-— Indeed  a  rhomb  is  sometimes  described  as  a  donUe  three-sided 
pyramid,  whose  summits  are  the  two  opposite  solid  angles,  which  are 
formed  by  three  equal  plane  angles^— The  edges  of  the  common  base 
of  a  double  pyramid  are  sometimes  in  t)te  same  plane,  and  sometimes 
they  form  a  zigzag  line.  (See  F\.  Ill,  fig.  37,  16,  and  17.)*-A  douUe 
pyramid  may  sometimes  appear  to  be  sii^e,  when  the  prism  w  other 
pyramid,  to  which  it  belongs,  is  imperfectly  formed,  and  concealed  iii  ^ 
the  mineral,  to  which  the  crystal  is  attached. 

'  88.  Some  solids  do  not  admit  a  distinction  of  their  faces  and  edgiee 
into  lateral  and  terminal.  Such  are  the  cube  and  dodecaedron  with 
rhombic  faces,  both  of  which  solids  have  all  their  faces  and  edges  equal. 
In  regard  to  the  two  last  mentioned  solids,  there  is,  indeed,  but  little 
occasion  to  distinguish  any  particular  edges  or  angles;  for  it  is  usually 
the  case,  that,  when  any  modification  is  applied  to  one  edge  or  solid 
angle,  it  is  also  applied  to  all  the  edges  or  solid  angles.  A  similar  re- 
mark may  be  extended  to  the  regular  octaedron,  and  tetraedron^— It 
is,  in  fact,  very  frequently  the  case,  that  similar  modifications  are 
found  on  similar  or  corresponding  parts  of  all  the  predominant  forms. 

In  the  rhombic  dodecaedron,  the  inclination  of  any  two  contiguous 
faces  is  120^-*-In  tiie  regular  octaedron,  the  angle  at  the  commoh  base 
is  109^  QS\  and  the  inclination  of  any  two  opposite  planes  at  the  sum* 
mits  is  70**  32'. 

89.  We  are  now  to  describe  the  several  alterations,  to  which  the 
predominant  form  may  be  subjected.  These  are  three ;  trmieatUmf 
ArvefmeRt»  and  aeummatkm  or  terminati^^    By  each  of  these  sufpamA 
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akiermti0iif»Bew  faces  arefredoced  on  the  crystal ;  and  ttmr  indinatieii 
ta  tbe  coBtiguons  faces  maj  be  measured  by  a  goniometer. 

90.  Tnmeaiioiu  This  very  frequent  alteration  suf^xMes  a  segment, 
to  have  been  cut  off  or  sepanvted  from  some  part  of  tike  predoi^naiit 
form.  A  truncatbn  may  be  applied  either  to  an  edge  or  a  solid  an^ 
of  a  crystal,  and  will  evidently  exhibit  a  face  more  or  less  large  in  place 
^  the  edge  or  angle,  as  a,  a  and  6,  b  (PI.  II,  fig.  13.),  where  each  edge 
and  each  solid  angle  of  the  cube  is  replaced  by  one  small  face* 

A  tnincation  is  sometimes  very  slight,  scarcely  changing  the  genend 
form  of  the  crystal ;  and  sometimes  it  is  more  or  less  deep,  producing 
great  alteratiofis  in  the  [predominant  form.  Or,  in  other  words,  an  edge 
or  a  solid  angle  of  the  predominant  form  may  be  replaced  by  a  small 
or  by  a  iaige  fttce^ — If  a  four-sided  prism  be  truncated  on  two  lateral 
edges,  it  becomes  a  six-sided  prism ;  if  on  all  its  lateral  edges,  it  is  con'^ 
Terted  into  an  eight-sidedprisro.  Slight  truncations  on  the  eig^t  solid  an- 
gles of  a  cube  scarcely  alter  its  cuHc  form ;  but,  when  tlie  truncations  be- 
come very  deep,  the  cube  passes  to  an  octaedron.  (See  Art.  42.)  So  also 
when  the  two  summits  of  a  double  pyramid  are  very  deeply  truncated, 
that  is,  very  near  to  the  common  base  of  the  two  pyramids,  the  crystal 
becomes  a  taide,  bevelled  on  its  narrow  faces ;  as  may  easily  be  conceiv- 
ed by  sappoBing  the  truncations  in  PI.  V,  iGig.  12  to  be  very  near  to  the 
comflioq  base.  A  truncatioh  is.  said  to  be  oblique,  when  the  new  face 
does  not  make  equal  angles  with  the  contiguous  fsices. 

91.  Bevelment,  A  bevelment  may  be  applied  to  a  lateral  or  termi- 
nal ed^  or  even  to  a  terminal  face,  or  a  solid  angle.  It  supposes  the 
removal  of  two  contiguous  segments  from  the  edges,  angles,  or  terminal 
iaces  of  the  predominant  form,  thereby  producing  two  new  faces,  as  r,  r 
(PI.  II,  %.  16,),  inclined  to  each  other  at  a  certain  angle  and  forming 
sn^eid^gT/  in  this  figure  the  cube  is  bevelled  on  all  its  edges,  or,  in 
other  Words,  each  edge  of  the  predominant  form  is  replaced  by  two 
iaces^^— Thus  a  three-sided  prism,  bevelled  on  its  lateral  edges,  becomes 
a  nine-sided  prisma— When  a  terminal  face  is  bevelled,  the  two  planes 
Bay  stand  either  on  the  lateral  faces  or  lateral  edges.  A  truncation, 
or  a  second  bevelment,  is  sometimes  applied  to  the  edge,  produced  by 
the  first  bevelment  Hence  the  edges  of  the  predominant  form  may 
imnetiQies  be  replaced  by  three  or  by  four  new  faces.  ^ 

The  degree  of  alteration,  produced  by  a  bevelment,  may  be  express- 
ed in  a  general  manner  by  saying  slightly  or  deeply  bevelled.  A  bevel- 
ment, af^lied  to  the  terminal  face  of  a  prism,  is  said  to  be  oblique 
when  its  edge  forms  an  oblique  angle  with  the  axis  of  the  prism. 

•92.  Thiminatum  or  acuminatum.  When  a  pyramid  is  united  to 
one  or  both  of  the  terminal  planes  of  a  prism,  that  prism  is  sud  to  be 
Umhittted  by  a  pyramid,  as  «  6  c  d  (PI.  lit  fig.  17.)    Sometimes  also 
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a  termination  is  said  to  be  applied  to  a  solid  angle,  as  a,  a,  a  (PL  II.  fig. 
18.)  In  the  latter  case,  however,  the  angle  may  be  described  with  more 
simplicity,  as  replaced  by  three  faces,  converging  to  a  point  The  faces 
of  the  terminating  pyramid  may  correspond  to  the  lateral  faces,  or  the 
lateral  edges  of  the  prism.  Sometimes  the  faces  of  the  terminating 
pyramid  correspond  to  the  alternate  lateral  faces  or  edges  of  the  prism  ; 
and  sometimes  also  to  both  altemate  and  different  faces  or  edges,  at  the 
two  extremities  of  the  prism.  The  edges  of  these  pyramids  are  catted* 
the  lateral  edges  of  the  termination.  Sometimes  two  opposite  faces  of 
a  pyramidal  termination  are  so  much  wider  than  the  others,  that  the 
pyramid  terminates  in  an  edge,  instead  of  a  point,  and  is  said  to  be 
euneiform,  like  a  wedge. 

The  summit  and  edges  of  a  terminating  pyramid  are  sometimes 
truncated  ;  and  sometimes  the  summit  is  replaced  by  a  second  pyra- 
mid, as  in  PI.  Ill,  fig.  17.  The  truncation  on  the  summit  of  the  termi- 
nating pyramid  may  be  slight  or  very  deep,  -  In  the  latter  case,  the  form 
may  resemble  that  of  a  prism,  deeply  truncated  on  its  terminal  edges. 

93.  When  a  crystal  is  supposed  to  stand  on  one  of  its  bases,  or  to  have 
its  axis  vertical,  or  indeed  to  rest  in  any  other  given  position,  its  faces  and 
edges  may  be  conveniently  designated  as  horizontal,  vertical,  or  oblique. 

94.  Connejcion  between  different  crystalline  forms.  It  is  peculiarly 
important,  in  the  examination  of  crystals,  to  attend  to  those  modifica- 
tions, by  which  one  predominant  form  passes  to  another.  These  passa- 
ges result  chiefly  from  truncations.  It  has  already  been  remarked  (90), 
that  slight  truncations  may  exist  on  the  angles  and  edges,  without  af- 
fecting the  general  form  of  the  crystal ;  and  also  that,  when  these 
truncations  become  very  deep  or  extensive,  the  original  faces  arc  much 
diminished,  and  the  form  of  the  crystal  is  greatly  changed. 

It  must  be  equally  obvious,  that,  if  these  truncations  are  continued, 
till  the  original  faces  of  the  crystal  entirely  disappear,  a  new  predomi- 
nant form  will  be  produced ;  and  thus  one  form  may  be  said  gradually 
to  pass  into  the  other. 

Thus,  if  equal  segments  be  repeatedly  taken  by  a  knife  from  the 
six  solid  angles  of  a  regular  octaedron,  till  the  original  faces  disappear, 
a  cube  will  be  produced.  But  if  equal  segments  be  taken,  in  a  similar 
nanner'from  the  twelve  edges  of  a  regular  octaedron,  the  result  will 
be  a  dodecaedron  with  twelve  rhombic  faces.  If  a  similar  process  be 
applied  to  those  Hgkt  solid  angles  of  the  aforementioned  dodecaedron, 
wiuch  are  formed  by  three  plane  angles,  an  octaedron  will  be  obtained. 

80  also,  by  continuing  the  process,  till  the  original  faces  of  the  crys- 
tal disappear,  a  cube,  truncated  on  its  edges,  passes  to  a  dodecaedrsn; 
bity  if  truncated  on  Its  solid  angles,  it  becomes  an  octaedron  ;  a  rhombs 

cated  on  six  of  its  edges,  passes  to  another  rhomb»  but  with  differ- 
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ferent  VDi^tA ;— a  four-sided  prism,  truncated  on  its  termiwd  edges,  may 
become  an  aetaedron  ; — and  a  rectangular  prism  may  proceed  from  a 
four-sided  prism  with  rhombic  bases,  bj  truncations  on  the  lateral  edges. 
Some  species  of  minerals,  as  the  fluate  of  lime,  exhibit  the  octaednm, 
cube,  and  dodecaedron  with  their  intermediate  varieties,  or  passages 
from  one  form  to  the  other. 

95.  Imperfect  enfstals.  It  has  already  been  stated  (77),  that  the 
(anas  of  crystals  are  frequently  more  or  less  imperfect.  Hence  the 
difficqlty  in  obt^ning  insulated  crystals,  perfect  in  all  their  pacts. 

These  imperfections  must  be  attributed  to  some  disturbing  force, 
which  operated  at  the  moment  of  crystallization.  Sometimes  this  dis- 
turbance manifests  itself  by  giving  an  undue  extent  to  some  of  the 
faces,  while  others  are  thus  rendered  nearly  or  quite  imperceptible. 
Hius,  when  a  prism  is  terminated  by  a  pyramid,  one  face  of  the  pyra- 
mid may  become  so  laige,  at. the  expense  of  the  others,  that,  at  first 
new,  the  prism  appearp  i|^^  terminated  by  one  plane  oblique  to  its 
ixis ;  or  two  opposite  fa(c;^  01  a  prismatic  crystal  may  be  so  enlarged, 
that  the  prism  appears  compressed  or  tabular ;  both  these  imperfec- 
tions appear  in  quartz. 

Sometimes  the  edges  V&.the  crystal  are  rounded,  and  the  angles 
Uanted ;  while,  in  other  cai|N^  the  faces  of  the  crystal  present  a  con- 
rex  or  concave  surface.  Otber  imperfections  may  arise  from  the  ad- 
hesion of  one  part  of  a  crystal  to  an  amorphous  mass  of  the  same  sub- 
stance. Hence  it  is,  that  prismatic  crystals  are  frequently  terminated 
at  only  one  extremity  by  a  pyramid. 

Wben  a  crystal  is  rendered  imperfect  by  an  undue  extension  of  some 
of  its  faces^  or  by  the  absence  of  certain  parts  only,  we  may  often,  in  im- 
agination, restore  symmetry  to  the  crystal,  and  thus  obtain  its  true  form. 
DisHnct  epithets  have  been  borrowed  from  well  known  objects  to 
designate  the  forms  of  some  imperfect  crystals.    Thus,  the  form  is  said 
to  be  cylindrical,  when  the  lateral '  edges  of  a  prismatic  crystal  are 
more  or  less  rounded — ^they  are  sometimes,  in  fact,  obliterated  by 
longitudinal  striae ;  acicular,  like  a  needle,  when  the  crystal  is  a  long, 
straight  prism,  very  minute,  and  either  absolutely  imperfect,  or  too 
minute  to  permit  its  faces  to  be  distinguished — ^indeed  a  pyramidal 
crystal,  very  much  elongated,  may  appear  acicular.    Sometimes  also 
the  epithet  acicular,  as  already  remarked,  is  applied  to  a  very  long, 
slender  prism,  whose  form  is  determinable.     A  crystal  may  also  be 
desciibed  as  capillary,  like  a  hair — ^tliis  word,  sometimes  employed  as 
synonymous  with  acicular,  is  more  appropriate  to  exti-emely  minute 
prisms,  which  are  usually  more  or  less  curved  or  bent ;  .lenticular,  like 
a  convex  lens— ^is  form  appears  to  arise  from  slight  alterations  in 
the  edges,  faces,  and  angles  of  certain  regular  forms. 
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96.  Grouping  of  crystals.  Crystals  are  sometimes  found  singi  j 
imbedded  in  other  minerals,  and  impress  upon  them  their  own  form ; 
or,  in  other  words,  the  form  of  the  cavitj  perfectly  corresponds  to  that 
ef  the  crystal.  In  many  cases,  however,  crystals  are  merely  attached 
4o  the  surface  of  other  minerals,  and  appear  in  cavities  and  fissures* 

In  most  cases,  crystals  present  themselves  either  single,  or  promis- 
enously  aggregated.  Sometimes,  however,  two  or  more  crystals  are 
found  attached  to  each  other  in  groups  more  or  less  regular*  In  a  few 
cases,  indeed,  these  groups  have  much  regularity  in  their  structure  and 
appearance.  Sometimes  they  are  composed  of  two  crystals,  which  par- 
tially penetrate  each  other,  or  simply  adhere  by  two  faces  similarly 
situated  on  both  crystals.  Sometimes  two  or  more  prisms  intersect 
each  other  at  constant  angles,  either  right  or  oblique. 

97.  Hemitrope  crystals  or  modes  are  groups,  which  exhibit  the 
appearance  of  two  haUyes  of  the  same  crystal,  so  affiled  to  each  other, 
that,  while  one  half  is  supposed  to  remaii»at  rest,  the  other  half,  with- 
out being  separated  from  the  former,  seems  to  have  revolved  in  the 
common  plane  of  intersection,  till  it  has  described  a  semicircle ;  so 
that  its  position  is  inverted  in  regard  to  that  half,  which  remains  fixed. 

'  In  the  case  of  the  regular  octaedron,  the  same  result  would  be  obtained 
by  the  revolution  of  one  half  of  the  crystal  through  a  sixth  part  of  the 
circumference. 

To  this  inversion  of  one  half,  the  Abb^  Haiiy  has  given  the  name 
of  h^mitropie  (hemitropy),  which  is  designed  to  indicate,  that  one  seg- 
ment of  the  crystal  has  turned  tlirough  half  the  circumference  of  a  cir- 
cle ;  and  the  crystal,  thus  produced,  he  designates  by  the  epithet  hdmi- 
trope.    Such  crystals  are  also  called  double  or  twin-crystals. 

These  hemitrope  crystals,  as  well  as  those,  which  penetrate  or  in- 
tersect each  other,  may  almost  always  be  easily  recognised  by  the  re- 
entering  angle  or  angles,  which  they  present ;  for  such  an^es  never 
appear  on  simple  crystals.  Those  parts  of  the  crystal  directly  opposite 
to  these  reentering  angles  will,  of  course,  exhibit  projecting  edges  or 
angles.  In  PI.  II,  fig.  19,  is  an  octaedral  crystal  of  spinelle,  which  is 
supposed  to  be  bisected  in  the  plane  of  the  dotted  nexaedron,  which 
appears  in  the  interior.  If,  while  the  Icrwer  half  remains  fixed,  the 
upper  half  be  supposed  to  revolve  in  the  aforementioned  plane,  through 
a  semicircle,  or  through  one  sixth  of  a  circle,  the  crystal  (fig.  20.)  will 
be  produced.  Feldspar,  augite,  and  oxide  of  tin  exhibit  hemitrope  crys- 
tals, as  will  be  seen  under  those  articles. 

98.  Most  frequently,  however,  groups  of  crystals  are  quite  irregular. 
In  this  case,  they  are  described,  as  far  as  practicable,  by  comparing 
them  to  some  known  body,  which  they  resemble.    TJius,  these  groups 

,  may  befasciculart  like  a  bundle  of  rods— «copi/orfR,  like  a  broom— matt- 
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ynior,  like  a  flbeftf»  beiqg,  w  all  the  preceding  cases,  composed  of  crjs- 
tals  more  or  less  diverging ;  dendritic,  like  a  tree-t-the  branches  often 
owsifit  ef  a  series  at  ciystals*  which  are  sometimes  verj  regular,  at- 
tpched  to  mtuck  other,  4ir  one  a  little  ifnpla,nted  in  another ;  reticuUUed, 
when  acicular  cr^tals  cjcm^  each  other  at  right  angles,  and  form  inter- 
stices, like  the  meshes  of  a  net ;  &c.-— In  fine,  crystals  may  so  aggre- 
^te,  as  to  ex^it  <eo/ttmiuir,  glohdar,  tar  plfrmnidMl  groups. 

Whan  crjsMii  ar^e  so  aggregated,  that  they  invest  the  surface  of 
another  mineral,  they  are  said  to  form  druses,  which  are  sometimes 
cmposed  of  extremely  minute  crystals. 

All  these  various  adhesions  of  crystals  must  arise  from  a  greater  or 
less  degree  of  disturbiMM^  m  the  process  of  their  formation. 

99.  JS^ze  of  erysCiajs.  4s  the  size  of  crystals  may  vary  from  that 
•f  two  feet  or  more  in  some  of  their  dimensions,  till  their  form  becomes 
indeterminable  without  the  aid  of  a  microscope,  it  is  of  some  conse^ 
fuencet  that  4fce«r  general  .m^  should  be  stated. 

Nomenclature  of  Crystals. 

100.  The  importance  of  a  systematic  nomenclature  in  any  branch 
of  science  is  extremely  obvious ;  and  chemistry  has  already  presented 
t  strikiikg  instance  of  the  truth  of  this  remark.  It  must  also  be  evident 
that  numerous  advantages  would  result  from  a  similar  nomenclature  in 
ciystallflgraphy  $  especially  when  we  consider  the  immense  variety  of 
crystalline  forms,  which  the  mineral  kingdom  presents,  and  the  impor* 
tance  of  being  able,  without  the  labor  of  description,  to  designate  any 
particular  variety  of  form  by  some  naiae  or  epithet,  which  may  indicate 
the  form  itself,  or  the  general  structure,  or  some  peculiarity  of  form  or 
structure.  The  attempt,  of  which  an  account  is  now  to  be  given,  has 
been  made  by  the  celebrated  Haiiy. 

The  miginal  names  w'dl  be  employed  with  an  explanation  annexed, 
and,  in  miany  cases,  a  reference  to  figures ;  for  the  analogy  of  our  lan- 
guage does  not  appear  to  justify  a  literal  translation  of  many  of  the 
terms  of  this  nomenclature.*  Indeed  mineralogy  already  presents  many 
uncouth  and  barbarous  terms  unnecessarily  introduced  into  the  English 
lapgimgp  by  a  literal  translation  of  words  belonging  to  foreign  languages. 

It  may,  however,  be  remarked,  that  many  of  the  terms  of  tliis  no- 
menclature may  be  easily  understood  witliout  a  knowledge  of  the  French 
language,  and  may  with  gceat  propriety  be  adopted,  as  English  words,  by 
a  alight  alteration  of  the  orthography. 

101.  FrintiUf  or  Primitive,  added  to  the  name  of  the  species,  al- 
ways denotes  the  primitive  form  of  the  crystals  of  that  species.  Tlius 
zircon  primiti^ 

*  a«t  riMwli  of  Cn«kiUafiii>kx»liiUr  tte  Mctliod  of  Hiuy,  by  Fredrick  Actum,   London ;  1$13. 
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102.  The  secondary  forms  of  crystals  may  be  considered  under  six 
different  points  of  view» 

/.  Secondary  forms,  considered  in  regard  to  the  modifications,  pro- 
duced in  the  primitive  form,  by  a  eombination  of  the  faces  of  the  latter 
with  those,  which  result  from  the  laws  of  decrement. 
Thus  a  crystal  may  be  called 

Pyramid^,  when  the  primitive  form  vi  a  prism,  and,  in  the  secooda- 
rj  form,  is  terminated  at  each  extremity  by  a  pyramid,  having  as  many 
faces,  as  the  prism  has  sides. 

Prisma,  when  the  primitive  form  is  composed  of  two  pyramids  unit- 
ed base  to  base,  and,  in  the  secondary  form,  these  pyramids  are  separat- 
ed, and  a  prism  is  interposed.  Thus  zircon  prism^  ;  (PI.  Ill,  fig.  S4), 
Semi-prism^,  as  in  the  preceding,  except  that  the  interposed  prism 
has  only  half  as  many  sides,  as  there  are  edges  at  the  common  base  of 
the  two  pyramids. 

Base,  when  the  primitive  form  is  a  rhomb,  or  is  composed  of  two 
pyramids  united  base  to  base,  and,  in  the  secondary  form,  the  summits 
of  the  rhomb  or  double  pyramid  are  truncated  by  faces  perpendicular 
to  the  axis  of  the  crystal. 

EpointS,  when  all  the  solid  angles  of  the  primitive  form  are  trun- 
cated, each  by  one  face.  Thus  strontiane  snUat^e  (sulphate  of  stron- 
tian)  epoint^e ;  (PI.  Ill,  fig.  6). 

BisSpointd,  triSpointe,  quMtriSpointe,  when  each  solid  angle  of  the 
primitive  form  is  replaced  by  two,  or  three,  or  four  faces.  Tlius  anal- 
cime  tri^point^e ;  (PI.  IV,  fi^.  21). 

Emargini,  when  all  the  edges  of  tiie  primitive  form  are  truncated, 
each  by  one  face. 

BisimarginS,  trUmargini,  when  each  edge  of  the  primitive  form  is 
replaced  by  two,  or  three  faces. 

Pirihea^aedre,  when  the  primitive  form  is  a  prism  of  four  sides,  and, 
in  the  secondary  form,  is  converted  into  a  prism  of  six  sides  by  the  dec- 
rements'; or,  in  other  words,  is  truncated  on  two  of  its  lateral  edges. 
PMoctaedre,  pdridecaedre,  pdridodecaedre,  when,  as  in  the  preced- 
ing, a  four- sided  prism  is  converted  into  a  prism  of  eight,  or  ten,  or 
twelve  sides.  The  term  peridod^caedrc  is  also  employed,  when  the 
primitive  form  is  a  regular  six-sided  prism,  and,  in  the  secondary  form, 
has  each  of  its  lateral  edges  truncated  by  one  face. 

Baccourci  (shortened),  when  the  primitive  form  is  a  prism,  whose 
bases  are  rhombs,  and,  in  the  secondary  form,  each  of  the  two  lateral 
edges,  contiguous  to  the  longer  diagonals  of  the  bases,  is  truncated  by  one 
face ;  in  consequence  of  which  the  crystal  appears  diminished  in  length. 
BeU'dci  (narrowed),  when  the  primitive  form  is  the  same  as  in  the 
preceding,  but,  in  the  secondary  form,  each  of  the  two  lateral  edges, 
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contigmNis  to  the  thorter  diagonals  of  the  bases,  is  truneated  ;  in  con- 
seqaeoce  of  which,  the  crystal  appears  diminished  in  breadth.  Thus 
baiytc  fliilfktie  (sulphate  of  barytes)  r^tr^cie ;  (PI.  Ill,  %.  2). 

103.  U.  Seernidioy  forms,  considered  by  themselves,  and  merely  as 
geam^rieal  forms. 

A  crystal  may  be  called 

CMqut^  when  it  exhibits  a  cube,  as  a  secondary  form. 

CuboUde,  when  the  form  differs  very  little  from  a  cube.  Thus  chaux 
caibonat^e  (caiixmate  of  lime)  cuboide ;  (PI.  Ill,  fig.  15). 

THra^dre,  when  the  crystal  presents  a  regular  tetraedron,  as  a 
secondary  form. 

(kiaedre,  when  it  presents  an  octaedron,  as  a  secondary  form. 

Prismatique,  when  the  form  is  a  right  or  oblique  prism,  whose  sides 
are  inclined  to  each  other  at  an  angle  of  120^. 

ikMcaedre,  when  the  surface  of  the  crystal  presents  twelve  trian- 
gular, quadrangular,  or  pentagonal  faces,  all  equal  and  similar,  or  whase 
plane  angles  possess  only  two  different  measures.  Thus  zircon  dod^- 
caedre ;  (PL  III,  fig.  35) ;  also  cuivre  gris  (gray  copper)  'dod^caedre ; 
(PI.  IV,  fig.  40). 

Icosaidre,  when  the  crystal  is  bounded  by  twenty  triangles,  of  which 
twelve  are  isosceles  and  eight  equilateral.  Thus  fer  sulfur^  (sulphuret 
of  iron)  icosaMre ;  (PI.  V,  fig.  7). 

Trapixdidal,  when  the  surface  is  composed  of  twenty  four  trape- 
nums,  all  equal  .and  similar.  Thus  grenat  (garnet)  trapezoidal ;  (PL 
Vf,  fig.  \4> 

Triaandaiirt,  when  the  crystal  is  bounded  by  thirty  rhombs.  Thus 
fer  sulfur^  (sulphuret  of  iron)  triacontaedre ;  (PL  V,  fig.  8). 

Enniaandaedre,  when  the  surface  presents  ninety  faces. 

Birhomboidal,  when  the  surface  is  composed  of  twelve  rhombic  faces, 
?vhich,  being  taken  six  and 'six  and  prolonged  in  idea,  till  they  intercept 
each  other,  would  form  two  different  rhombs. 

Trirhomboridal,  when,  as  in  the  preceding,  three  different  rhombs 
would  be  formed.    Thus  chabasie  trirhomboidale  ;  (PL  IV,  fig.  22). 

Biforme,  when  the  crystal  embraces  a  combination  of  two  remarka- 
ble forms,  as  the  cube,  rhomb,  octaedron,  dodecaedron  with  rhombic 
bees,  &c« 

Triforme,  when,  as  in  the  preceding,  three  forms  are  concerned. 
Ttas  cdbalt  arsenical  triforme ;  (PL  V,  fig.  24). 

Cubo-octaedre,  when  the  crystal  presents  a  combination  of  the  two 
fonns,  indicated  by  the  name,  viz.  a  cube  and  octaedron. 

Cuio-dod^caedre,  cubo-t^traedre,  when,  as  in  the  preceding,  the 
forms  are  a  cube  and  dodecaedron,  or  a  cube  and  tetraedron.  Thus 
fe  solfura  (sulphuret  of  iron)  cubo-dod^caMre  j  (PL  V;  fig.  6). 
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Trafixim,  wbetr  the  lateral  planes  are  composed  of  trapezitiHis, 
situated  tn  two  ranges  between  the  two  bases^  Thus  barjte  sul&t^e 
(sulphate  ofbarjtes)  trapezienne ;  (PI.  ill,  fig.  3). 

Ditetraedre,  when  the  form  is  a  tetraedral  prism  with  diedral  sum- 
mits.    Thus  fer  arsenical  (arsenical  iron)  dit^traedre  ;  (PL  V,  fig.  4). 

Bihea:aedre,  dioctaedre,  when  the  form  is  a  hexaedral  prism* with 
triedral  summits,  or  an  octaedral  prism  with  tetraedral  summits.  Thus 
topaze  dioctaedre ;  (PL  III,  fig.  25). 

Bid^caedre,  didod^eaedre,  when  the  ciystal  is  a  decaedral  prism  witii 
pentaedral  summits ;  or  a  dodecaedral  prism  with  hexaednd  summits. 
Tlius  diopside  didodecaedre ;  (PL  IV,  fig.  26). 

TrUieocaedre,  when  the  surface  exhibits  three  ranges  of  faces,  placed 
one  above  the  other,  each  range  containing  six  faces. 

THrahexaedre^  petitahejeaedref  eptafiexaedre,  Moetaedre,  trUodd- 
eaedre,  when,  as  in  the  preceding,  the  crystal  presents  certain  ranges  of 
a  given  number  of  faces,  as  indicated  by  the  several  names  respectively. 

Bigdmind,  when  the  crystal  exhibits  a  combination  of  Ahut  formsi 
which,  taken  two  and  two,  are  of  the  same  kind. 

^mphihextiedre,  when  the  faces  of  the  crystal,  counted  in  two  different 
directions,  give  two  hexaedral  outlines,  or  are  found  to  be  six  in  number. . 

8ea:dicimalt  when  a  prism,  or  the  middle  part  of  a  crystal,  has  six 
faces,  and  the  two  summits,  taken  together,  ten  faces ;  or  the  reverse. 
Thus  feldspath  sexdecimal ;  (PL  IV,  fig.  7). 

^uadriddcimalf  octodecitnalf  seafduodSeimal,  octoduodddwudt  did^ 
duodecimal,  octosexdecxmaU  sea:octonal,  &c.  when,' as  in  the  preceding^ 
a  prism  or  the  middle  part  of  a  crystal,  and  the  two  summits  have  the 
nuiTiber  of  faces,  indicated  by  the  several  names  respectively.  Thus 
feldspath  quadridecimal ;  (PL  IV,  fig.  6) ;  also  corindon  (corundum) 
octoduodecimal ;  (PL  III,  fig.  29) ;  also  plomb  carbonati^  (carbonate  of 
lead)  sexoctonal;  (PL  V,  fig.  15).  ' 

Peripolygone,  when  a  prism  has  a  great  number  of  sides. 

Surcompose,  when  the  form  is  very  complex*  Thus  fer  sulfur^ 
(sulphuret  of  iron)  surcompos^  ;  (PI.  V,  fig.  10). 

JintienndaedrBt  when  there  are  nine  feces  on  two  opposite  parts  of 
the  crystal.  This  form  appears  in  a  variety  of  the  tourmaline,  in  which 
each  summit  has  nine  faces,  and  the  prism  twelve  sides ;  whereas  the 
prism  usually  has  nine  sides. 

Prosenneaedre,  when  there  are  nine  faces  on  two  adjacent  parts  of 
tlie  crystal.  This  form  also  belongs  to  a  variety  of  the  tourmaline,  in 
which  the  prism  has  nine  sides  and  one  of  the  summits  nine  faces. 

Becwtrent,  when  the  faces  of  the  crystal,  being  counted  in  annular 
^^MMi  fi:Mi  one  extremity  to  the  other,  furnish  two  diflferent  numbers, 
^^Hfttaicceed  each  other  several  times,  as  4,  8,  4,  8, 4. 
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EfwU^irent,  when  a  different  number  of  faces  is  presented  by 
the  priHB  and  by  etch  summit ;  and  these  three  numbers  form  a  series 
in  arithmetical  progression,  as  6, 4,  2.  Thus  amphibole  (hornblende) 
e^iiidiffereiit ;  (PI.  lY,  fig.  SO). 

Cmtvergentf  when  the  series  of  numbers*  taken  as  in  the  preceding 
fariety,  is  rapidly  convergent,  as  15,  9,  3. 

Impair,  when  a  different  number  of  faces  is  presented  by  the  prism 
md  by  each  summit ;  but  the  three  numbers  follow  no  law  of  progres- 
sion.   Thus  tourmaline  impaire ;  (PI.  IV,  fig.  3). 

Bffphrmde  (acute  to  excess),  which  is  a  name  given  to  a  variety  of 
caibonate  of  lime,  embracing  a  combination  of  two  acute  rhombs,  of 
which  however  one  is  much  more  acute,  than  the  other ;  (?!•  Ill,  fig.  21). 

SphdrrndtU,  when  it  is  bounded  by  several  convex  faces,  as  one  va- 
riety of  the  diamond,  which  has  forty  eight  convex  faces ;  (PL  lY,  fig.  34). 

Plen-convext,  when,  as  in  a  variety  of  the  diamond,  some  of  the 
Aces  are  plane,  and  others  curved. 

104.  XU.  Seeendary  forms,  considered  in  regard  to  certain  facee 
or  edges,  remarkable  6y  their  position,  or  relative  situation. 

Thus  a  cryatal  may  be  called 

jUteme^  when  on  two  parts,  an  upper  and  lower  part,  it  presents 
fiMres,  which  alternate  among  themselves,  but  which  correspond  with 
each  other,  when  the  two  parts  are  compared. 

BisaUeme,  when,  as  in  the  preceding  case,  the  alternation  takes 
{Aftce  not  only  between  the  faces  on  the  same  part,  but  also  between 
those  on  the  two  parts. 

BiktsaUenu,  when  there  is  on  both  parts  two  sets  of  bisalteme  faces. 
Thus  mercure  sulfure  (sulphuret  of  mercuty)  bibisalteme ;  (PI.  I Y,  fig.  39). 

Jhmulaire,  when  a  hexaedral  prism  has  six,  or  an  octaedral  prism 
ejgfat  marginal  faces,  disposed  in  a  ring  about  each  base ;  or  when  these 
prisms  are  truncated  on  all  their  terminal  edges. 

J^onostique,  when  a  prism  of  a  given  number  of  sides  has  on  the  mar- 
gin of  each  base  a  range  of  faces  of  a  different  number  from  that  of  the 
sides ;  these  faces  may  be  all  marginal,  or  some  may  be  marginal  and 
ftthera  may  replace  the  solid  angles ;  or  they  may  be  viewed  as  trunca- 
tioDs  of  the  terminal  edges  and  solid  angles.  Thus  topaze  monostique; 
(PI.  Ill,  fig.  £6) ;  also  epidote  monostique ;  (PI.  lY,  fig.  16). 

Distique,  when,  instead  of  one  range,  as  in  the  preceding  variety, 
tbere  are  two  ranges  of  faces  about  each  base. 

Bakdistique,  when  two  of  the  faces,  disposed  in  the  same  range 
sboit  each  base,  are  surmounted  by  two  additional  faces,  which  seem  to 
constitate  the  beginning  of  a  second  range. 
^  PlsgiedrttnAkea  a  crystal  has  faces  situated  obliquely,  or  in  a  slant- 
n&g  direction. 


IH89imUairet  when  two  rangra  of  faces,  situated  one  above  the  other 
towards  each  summit,  have  a  want  of  symmetry.  Thus  epidote  dissimi- 
laire ;  (PI-  IV,  fig.  17). 

Encadr^y  when  a  crystal  has  faces,  which  form  a  kind  tt^ frame  abont 
the  faces  of  a  more  simple  form,  already  existing  in  tiie  same  species. 

PromifuUe,  when  a  crystal  has  edges,  which  contain  a  very  obtuse 
angle,  juid  of  course  project  but  little. 

Ztmaire^  when  the  crystal  has  about  its  middle  part  a  range  of  faces« 
which  form  a  kind  of  zone. 

Jipaphane  (manifest),  when  certain  faces  or  certain  edges  present 
some  useful  indication  for  discovering  the  position  of  the  nucleus,  which 
it  would  otherwise  be  difficult  to  determine. 

Emoussd  (blunted),  when  there  are  faces,  which  intercept  and  ap- 
parently blunt  certain  edges  or  angles,  which  without  these  faces,  would 
be  more  projecting  than  the  other  edges  or  angles. 

Contracti,  a  name  applied  to  a  dodecaedral  variety  of  the  carbonate 
of  lime,  in  which  the  bases  of  the  terminating  pentagons  suffer  a  kind 
of  contraction,  in  consequence  of  the  inclination  of  the  lateral  faces. 

DUat^yU,  name  applied  to  another  variety  of  the  dodecaedral  car- 
bonate of  Ume,  in  which  the  bases  of  the  pentagons,  which  terminate  the 
crystal,  suffer  a  kind  of  dilatation,  in  consequence  of  the  inclination  of 
the  lateral  faces ;  (PL  III,  fig.  20). 

JiaUangk,  a  term  employed  to  designate  a  hexaedral  prism  of  car- 
bonate of  lime,  which  has  its  solid  angles  truncated  by  very  acute-- 
angled  triangles. 

Defective,  a  name  particularly  applied  to  a  variety  of  the  borate  of 
magnesia,  in  which  four  of  the  solid  angles  of  the  primitive  cube  are 
truncated,  each  by  one  fiuse,  while  the  opposite  solid  angles  remain 
untouched. 

SurabandanUf  a  name  applied  to  another  variety  of  the  borate  of 
magnesia,  in  which  each  of  tiie'  solid  angles  of  the  cube,  which  were 
untouched  in  the  preceding  variety,  is  terminated  by  four  faces ;  (PI. 
Ill,  fig.  24). 

105.  IV.  Secondary  forms,  considered  in  regard  to  the  laws  of 
decrementfOn  whidi  they  depend.* 

A  crystal  may  be  called 

UnitairCt  when  its  form  is  produced  by  a  single  decrement  of  one 
range  of  particles.    Thus  feldspath  unitaire ;  (PI.  IV,  fig.  5). 

Bisunitaire,  triunitairet  quadriunitaire,  when  there  are  two,  or 
(hree,  or  four  decrements  by  one  range  of  particles.    Thus  epidote  bis- 

*  By  the  term  rx-ponrnt,  emplojred  in  Udt  diridoB,  u  intended  tlie  nambor,  which  infieatet  bow 
Htany  nui|(etofiMrticlc>aretalitnetedintheiCTcnldeeTCaMBfi.  Inndzeideereraenu  theevpoomt 
is  h  fraction,  of  wliich  both  terms  are  greater  than  unity ;  Uie  niUMnlor  espcwHl  ^  dMiaMBt  in 
breadth,  and  the  denominator  the  deeremoit  in  heigliU 


QBitaire;  (PL  IV,  fig.  15)$  riso  pyroxene  (augite)  trhinttaire;  (PI.  lY, 

fig-2S). 

Utiiatre,  when  the  secondary  form  depends  on  <me  decrement  by  two 

langes  ^  particles. 

Bihhunrt,  IrtHitiiii^  when  it  depends  on  two,  or  three  decrements, 
each  by  two  ranges  of  particles,  according  to  the  names  respectirely. 
Thus  chaux  carbonat^e  (carbonate  of  lime)  bibinaire ;  (PL  III,  fig.  18). 

IVnuttre,  fri^enmire,  when  the  secondary  form  is  produced  by  one, 
or  two  decrements,  each  by  three  ranges  of  particles,  according  to  the 
names  respectively. 

UmbwiArtt  when  there  are  two  decrements,  the  one  by  one  range, 
and  the  oither  by  two  ranges  of  particles.  Thus  stanrotide  nnibinaire ; 
(PL  III,  fig.  SO). 

UftUtmain^  when  one  of  the  two  decrements  is  by  one  range  of 
particies,  and  the  other  by  three  ranges.  Thus  titane  siliceo-calcaire 
uiiterBaire ;  (PL  V,  fig»  35). 

Btfioientoire,  when,  of  the  two  decrements,  one  is  by  two  and  the 
«ther  by  three  ranges  of  particles.  Thus  fer  oligiste  (specular  oxide  of 
iron)  bmotemaire ;  (PL  V,  fig.  11). 

EqnwalenJt^  when  the  exponent  or  index  of  one  decrement  is  equal 
to  the  sum  of  the  exponents  of  the  other  decrements.  «-Thu8  chaux  sul- 
&tee  (sulphate  of  lime)  equivalente;  (PL  III,  fig.  11). 

Smutradift  when  the  exponent,  which  relates  to  one  decrement,  is 
leas  by  unity,  than  the  sum  of  die  exponents  of  the  other  decrements. 

jidditt/,  when  the  exponent  of  one  decrement  exceeds  by  unity  the 
sum  of  the  exponents  of  the  other  decrements. 

Pro^rtssif,  when  the  exponents  form  a  series  of  numbers  in  arith- 
metica]  progression,  as  1,  2, 3.  Thus  fer  oligiste  (specular  oxide  of  iron) 
progressif;  (PL  V,  fig.  IS). 

Di^oifii,  when  the  decrements  differ  much  from  each  other,  as  from 
lto4or6. 

Fartielf  when  some  part  of  the  primitive  form  remains  without 
decrements,  while  other  parts,  similarly  situated,  undeigo  them.  Thus 
cobalt  gris  (gray  cobalt)  partiel ;  (PL  V,  fig*  25). 

Soudouble,  when  the  exponent  of  one  decrement  is  half  the  sum  of 
the  other  exponents.    Thus  axinite  soudouble ;  (PL  IV,  fig.  11). 

StmtripUf  souqtuxdrupU,  when  the  exponent  of  one  decrement  is 
only  one  third,  or  one  fourth  the  sum  of  the  other  exponents. 

Doublant,  when  one  of  the  exponents  is  twice  repeated  in  a  series^ 
which  would  otherwise  be  regular. 

Triplant,  quadruplant,  when  one  of  the  exponents  is  three,  or  four 
times  repeated  in  a  series,  which  would  otherwise  be  regular. 

Ida^i^iie,  when  the  expoQents  of  two  simple  decrements  are  equal 


to  the  temisof  the  fraction,  which  eiqireM  a  tiurd  and  nixied  d^ei^BiMt 
in  the  same  crystal. 

iBonome  (equality  of  laws),  when  the  e^>oaents,  which  mark  the 
decrements  on  the  edges,  are  equal ;  and  also  those,  which  denote  thf 
decrem«it8  on  the  angles.  Tims  cuivre  siUfa4;^  (sulphate  4tf  copper) 
isonome ;  (PL  V,  ^.  3), 

MixU,  when  the  form  results  from  a  BW^e  mixed  decnemeoit. 

Pantogene  (origuiating  from  all  its  parts),  when  eveiy  edge  and 
eyery  ^lid  an^^  undei^goes  a  decrement  Thus  baryte  selfiit^e  (sul* 
phate  of  barytes)  pantog^ne ;  (PL  III,  fig.  4). 

Bifere,  when  each  edge  and  each  solid  as^  suffinv  two  decrements. 

Etitour^,  when  there  are  decrements  on  all  the  edges  and  en  ail  the 
solid  angles  about  the  base  of  a  prismatic  nucleus. 

Opposite,  when  one  decrement  is  made  by  one  range  ut  particles, 
and  another  decrement  is  intermediate* 

Synoptique,  when  the  laws  of  decrement  in  any  given  crystal  offer  a 
kind  of  synopsis  of  the  laws,  which  operate  in  the  Ibrmation  of  all  the 
other  secondary  crjrstab  of  that  species,  or  at  least  the  greater  part  of 
them. 

BHrogradt^  which  is  a  name  applied  to  a  yanetjr  of  the  carbonate  of 
lime,  whose  form  depends  chiefly  on  two  mixed  d^rements;  and  the 
faces  thence  resulting  seem  to  retrograde,  that  is,  they  appear  to  be 
tiirown  backward  toward  that  nde  of  the  axis,  which  is  most  removed 
from  that  fiice,  where  the  decrements  commence. 

^sKemdant^  when  all  the  laws  of  decrement  have  an  ascending  direc- 
tion, setting  out  from  the  angles  or  lower  edges  of  a  rhombic  oncieus. 

106.  F.  Beconiary  forms,  eomsidendUirtgatd^ 
properties,  which  they  preaenL 

Thus  a  crystal  may  be  called 

Isogane  (equality  of  an^es).  when  the  finces,  which  exist  on  certain 
parts,  differently  situated,  form  among  themselves  equal  angles.  Thus 
tourmaline  isogone ;  (PI.  IV,  fig.  £)• 

Jinamorphiqtu  (inverted  form),  when  the  crystal  cannot  be  fdaoed 
in  its  most  natural  position,  without  apparently  inverting  that  of  the 
nucleus.    Thus  stilbite  anamorphique ;  (PL  IV,  fig.  20). 

Bhomhifere,  when  certain  faces  of  the  oystal  are  true  rhombs,  al^ 
though,  from  the  manner,  in  which  they  are  .connected  with  the  contigu- 
ous faces,  they  do  not,  at  first  view,  appear  to  be  regular  figures.  Thus 
quartK  rhombifere ;  (PL  III,  fig.  S6). 

Equiaace,  when  the  secondary  form  is  a  rhomb,  whose  axis  is  equid 
to  that  of  the  primitive  form,  which  is  also  a  rhomb.  Thus  chaux  car- 
bonatee  (carbonate  of  lime)  equiaxe ;  (PL  lil,  fig.  13). 

Inverse,  when  the  secondary  form  is  a  rhomb,  whose  edges  contain 


m^es  equal  to  the  plane  angles  of  the  primitive  fonn^  which  is  itself  a 
rhomb,  and  whose  plane  angles  are  equal  to  those,  contained  by  the  edges 
t)f  tbe  primitive  rhomb.  Thus  chaux  carixmat^e  (carbonate  of  lime) 
inverse ;  (Pi.  lU,  fig.  14). 

Metastaiique  (a  transfer),  when  the  secondary  crystal  has  some  of 
its  plane  angles  and  some  of  those,  formed  by  the  inclination  of  its  faces* 
equal  to  certain  angles  of  the  nucleus,  which  are  thus  in  a  certain  sense 
transferred  to  the  secondary  form.  Thus  chaux  carbonatee  (carbonate  d 
lime)  metastatique  ;  (PI.  Ill,  fig.  16). 

Ckmtrastant,  which  is  a  name  applied  to  a  very  acute  rhomb  of  car- 
bonate of  lime,  whose  angles,  when  compared  with  those  of  the  variety 
equiaxe,  undergo  an  inversion,  similar  to  that  described  in  the  variety 
inverse  /  in  consequence  of  which  certain  parts  of  the  crystal  are  made 
to  resemble  a  very  obtuse  rhomb,  thus  producing  a  kind  of  contrast  in 
the  same  crystal. 

Persistant^  a  name  applied  to  a  variety  of  carbonate  of  lime,  in  which 
certain  faces  are  intercepted  by  the  contiguous  faces  in  such  manner, 
that  they  preserve  the  same  measures  of  their  angles,  which  they  would 
have  had  without  being  thus  intercepted;  these  an^es  may  however 
have  di£&rent  relative  positions. 

Audogifue,  when  the  form  presents  many  remarkable  analogies. 
Thns  chaux  carbonatee  (carbonate  of  lime)  analogique ;  (PI.  Ill,  fig.  £2), 

Paradoxaie,  when  the  structure  presents  singular  and  unexpected 
results. 

Complejre,when  the  structure  is  rendered  complicate  by  uncommon 
decrements ;  as  when  some  are  mixed  and  others  intermediate. 

107.  VZ  Secondary  forais,  considered  in  regard  to  certain  peculiar 
properties. 

Thus  at  crystal  may  be  called 

Transpose,  when  it  is  composed  of  two  halves  of  an  octaedron,  or  of 
two  portions  of  some  other  crystal,  of  which  one  seems  to  have  turned 
upon  the  other  through  a  space  equal  to  one  sixth  of  the  circumference 
of  a  circle.    Thus  zinc  sulfure  (sulphurct  of  zinc)  transpose ;  (Pi.  V, 

Hemitropey  when  it  is  composed  of  two  halves  of  the  same  crystal, 
of  which  one  half  seems  to  be  inverted  in  regard  to  the  other ;  see  art 
97.    Thus  feldspath  hemitrope ;  (PI  IV,  fig.  8). 

Bectangulaire,  a  name  applied  to  that  variety  of  the  staurotide* 
composed  of  two  prisms,  which  cross  at  right  angles. 

OUiquangU,  a  name  applied  to  another  variety  of  the  staurotide,  in 
which  the  two  prisms  cross  at  an  angle  of  60^.  (PI.  Ill,  fig.  31). 

Staradieet  a  name  applied  to  that  variety  of  the  staurotide,  compos* 
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ed  of  three  prisms,  which  cross  in  such  manner,  as  to  exhibit  die  six 
radii  of  a  regular  hexagon. 

Cruciforme,  a  name  applied  to  a  variety  of  the  hamiotome,  composed 
of  two  prisms,  intersecting  each  other,  and  producing  a  kind  of  cross. 
(PI.  IV,  fig.  23), 

Triglyj^  when  the  striae  on  the  surface  of  the  crystal,  being  viewed 
on  three  ^ELces,  which  unite  about  the  same  solid  angle,  have  three  dif- 
ferent directions,  all  perpendicular  to  each  other.  Thus  fer  sulfur^ 
(sulphuret  of  iron)  triglyphe  ;  (PL  V,  fig.  5). 

OeniciUe,  when  the  crystal  consbts  of  two  prisms,  which  unite  at 
one  extremity,  so  as  to  form  a  kind  of  knee.  Tims  titane  oxide  (red 
oxide  of  titanium)  g6nicule ;  (PL  V,  fig.  31). 

SECTION  2. 

Physical  or  External  Characters* 

108.  The  properties  of  minerals  are  somewhat  numerous,  and  fall 
under  the  cognizance  of  two  distinct  branches  of  science ;  hence  the 
twofold  division,  already  mentioned  (17),  into  physical  and  chemical 
properties  or  characters.  But,  as  the  physical  characters  of  minerals 
may  be  ascertained  by  mere  inspection,  combined  in  some  instances 
with  a  simple  experiment,  they  have  generally  received  the  name  of 
external  characters  ;  to  describe  whi^h  is  the  object  of  this  section. 

109.  Whenever  those  properties,  which  are  named  in  the  description 
of  bodies,  exist  in  different  degrees  in  different  substances,  it  becomes 
peculiarly  important,  that  the  language  employed  should  be  accurate. 
Now  this  is  remarkably  the  case  in  regard  to  the  external  characters  of 
minerals.  The  same  character,  when  viewed  in  different  minerals,  often 
presents  very  nice  grades  of  distinction.  Even  different  individuals  of 
the  same  species  not  unfrequently  possess  the  same  property  in  various 
degrees.  These  remarks  will  be  sufficiently  illustrated  by  referring  to 
the  numerous  degrees  of  hardness,  lustre,  &c.  and  more  especially  to  the 
almost  innumerable  varieties  of  color,  observable  in  the  mineral  kingdom. 

It  must  hence  be  obvious,  that  great  precision  and  accuracy  of  lan- 
guage are  absolutely  necessary  in  describing  minerals  by  their  external 
characters.  Each  term  must  be  well  defined,  and  carefully  employed, 
80  that  it  may  always  convey  the  same  definite  idea. 

110.  For  the  appropriate  language,  now  generally  employed  to  ex- 
press the  external  characters  of  minerals,  we  are  indebted  to  the  cele- 
brated Werner,  late  Professor  of  Mineralog}',  at  Freyberg,  in  Upper 
Saxony.  In  the  following  arrangement  of  these  characters,  no  other 
principle  is  regarded,  tlian  to  pass  from  those,  which  may  be  observed 
by  mere  inspection,  to  others,  requiring  more  or  less  of  experiment. 
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Color.  Taste.  FrangSbility. 

Changeable  colors.  Adhesion  to  tongue.  Structure. 

Lustre.  Soil.  Fracture.  « 

Transparency.  Streak  and  Powder.  Shape  of  fragments. 

Refraction.  Distinct  concretions.  Tenacity. 

Form.  Flexibility  &  Elasticity.  Magnetism. 

Sur&ce.  Sound.  Electricity. 

Touch.  Cohesion.  Phosphorescence. 

Coldness.  Hardness.  Specific  gravity. 
Odor. 

1.  Color. 

111.  This  property,  although  one  of  the  most  striking,  is  by  no  means 
the  most  characteristic.  Its  real  importance,  however,  will  be  best 
ascertained  by  examining  its  sources. 

First,  in  many  minerals  the  coloring  matter  is  both  accidental  and 
variable ;  and  arises  chiefly  from  tlie  presence  of  metallic  oxides,  par- 
ticularly those  of  iron  and  manganese.  Now  these  oxides  may  exist  in 
different  proportions,  or  with  different  degrees  of  oxidation  ;  either  of 
which  would  produce  a  variation  in  the  color,  or  at  least  in  the  shade  of 
the  color  of  different  varieties,  belonging  to  the  same  species.  Hence 
zircon  may  be  gray,  green,  blue,  red,  yellow,  or  brown  ;  quartz  may  be 
white,  gray,  brown,  yellow,  green,  red,  &c.  and  all  these  colors  are 
further  diversified  by  various  shades.  Now  in  these  and  similar  cases 
it  is  ervident,  that  but  little  reliance  can  be  placed  on  color  alone.  It 
may  indeed  be  true,  that  most  minerals  usually  exhibit  some  one  or  two 
of  the  colors  belonging  to  them ;  it  may  even  be  true,  that  some  mine- 
rals present  but  one  color,  yet  this  one  may  assume  a  variety  of  shades. 
Sometimes  also  it  depends  on  the  presence  of  combustible  matter. — It  is 
hence  obvious,  that,  when  the  color  depends  on  some  accidental  ingre- 
dienty  it  can  only  increase  the  probability,  that  the  mineral  under  ex- 
amination belongs  to  this  or  the  other  species.  The  preceding  remarks  ' 
apply  to  the  colors,  which  appear  on  most  of  the  earthy  compounds  and 
on  most  of  the  earthy  and  alkaline  salts.  The  coloring  matter  may 
actually  be  extracted  from  some  saline  minerals,  and  every  otlier 
property  remain  the  same. 

But,  secondly,  the  color  sometimes  depends  on  the  nature  of  the 
miaeral,  and  is  produced  by  light  reflected  from  its  essential,  compo- 
nent parts.  Here  it  is  a  character  of  very  considerable  value.  This  is 
the  case  with  most  of  the  ores  of  the  metals,  and  witli  some  combustibles, 

112.  We  shall  now  mention  the  varieties  of  color,  and  the  terms 
employed  in  describing  them. 

Fundamental  colors.    Of  the  various  colors  eight  are  assumed,  as 
foBdamental.     These  are  snowir^^fe;  ash  ^ay,  the  color  of  wood- 
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ashes ;  yelvei  block  ;  Berlin  or  Prussian  blue  ;  emerald  green  ;  lemon 
yeUow  ;  carmine  red^  a  high  red,  like  that  of  vermillion ;  and  chestnut 
brcwn.  All  other  colors  are  considered,  as  intermixtures  of  two  or 
more  of  these ;  and  are  expressed  by  combining  the  names  of  the  two 
principal  colors,  of  which  the  intermixture  is  supposed  to  consist,  at 
greenish  white,  or  by  referring  to  some  well  known  substance,  whose 
color  is  nearly  uniform,  as  blood  red.  AVhen  a  color  is  compounded  of 
any  two  colors,  which  have  received  distinct  names,  and  seems  to  be 
intermediate  between  them,  it  is  described  by  saying,  that  the  predom- 
inant color  inclines  to  or  passes  into  the  other,  according  as  it  exhibits 
less  or  more  of  that  other  color. 

Varieties  of  white.*  Snow  white;  reddish  white ;  yellowish  white; 
silver  white,  which  has  a  slight  tinge  of  yellow  with  a  metallic  lustre ; 
grayish  white ;  greenish  white ;  milk  white,  which  has  a  slight  tinge  of 
blue ;  tin  white,  which  is  nearly  the  preceding  with  a  metallic  lustre. 

Varieties  of  gray.  Lead  gray,  which  has  a  slight  tinge  of  dark  blue 
with  a  metallic  lustre ;  bluish  gray ;  smoke  gray,  which  has  a  shade  of 
brown ;  pearl  gray,  which  has  a  very  slight  tinge  of  violet  blue ;  greenish 
gray ;  yellowish  gray ;  ash  gray ;  steel  gray,  which  has  a  shade  of  blue 
and  a  metallic  lustre. 

Varieties  of  black.  Grayish  black  ;  iron  black,  which  is  a  dark 
grayish  black  with  a  metallic  lustre ;  velvet  black ;  pitch  black,  which 
contains  a  little  brown ;  raven  black,  in  which  a  shade  of  green  is  per- 
ceptible ;  bluish  black. 

Varieties  of  Uue.  Indigo  blue,  which  is  very  dark  ;  Berlin  or 
Prussian  blue ;  azure  blue,  which  is  deep  iK-ith  a  slight  tinge  of  red  ; 
vioUt  blue,  which  has  a  strong  tinge  of  red ;  plum  blue,  which  is  a  dark 
reddish  blue  ;  lavender  blue,  which  contains  a  little  reddish  gray ;  smatt 
blue,  which  is  Berlin  blue,  rendered  light  by  an  intermixture  of  white ; 
dry  blue,  which  is  light  with  a  tinge  of  green ;  duck  blue,  which  is  dark 
with  a  shade  of  green. 

Varieties  of  green*  Verdigris  green,  which  has  a  shade  of  blue  ; 
am  or  celandine  green,  which  is  paler  than  the  preceding ;  mountmim 
green,  which  is  pale  and  grayish :  emerald  green ;  apple  green,  wltich 
has  a  tinge  of  white :  ^rmjis  green,  which  is  lively,  but  has  a  tinge  of 
yellow ;  blackish  green  ;  leek  green,  which  is  dark  and  contains  a  little 
brown ;  pisiachio  green,  which  has  a  shade  of  brownish  yellow ;  tt^pora- 
«:iis  green,  which  is  paler,  than  the  preceding ;  olive  gneen,  which  is  a 
pale  grass  green,  with  a  strong  shade  of  brown :  oU  green,  which  is  palcf 
and  has  more  yellow  than  pistachio  green ;  cmneaj  or  siskin  green, 
"h  hich  is  a  pale  yellowish  green. 

Vmeiies  mf^fMmr.    Sulphur  yellow,  which  is  pale  and  has  a  diade 
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of  grew ;  brtm  yellow,  which  is  the  preceding  with  a  shade  of  graj  and 
a  metdlic  lustre ;  stmw  yellow,  which  is  sulphur  jellow«  containing 
much  white ;  hrgnxt  yellow,  which  is  brass  yellow,  mingled  with  gray  % 
wax  yellow,  which  has  a  shade  of  reddish  brown ;  honey  yellow,  which 
is  sulphur  yellow,  tinged  with  lm>wn  ;  lemon  yellow ;  gold  yellow, 
whidi  diSera  from  the  preceding  by  its  metallic  lustre  only ;  ochre  yd- 
kiw,  which  has  a  strong  shade  of  brown ;  wine  yellow,  which  has  a  shade 
of  brownish  red ;  isabtUa  or  cream  yellow,  which  is  brownish  yellow,, 
with  a  slight  tinge  of  red ;  orange  yellow,  which  has  a  shade  of  red. 

Varieties  of  red.  Aurora  red,  which  has  a  strong  shade  of  yellow  ; 
hyacinth  red,  which  is  tinged  with  brownish  yellow ;  brick  red,  which  is 
paler,  than  the  preceding ;  scarlet  red,  which  has  a  very  slight  tinge  of 
yellow ;  blood  red,  which  is  nearly  a  pure  red,  but  tinged  with  a  little 
dark  brown ;  fiesh  red,  which  is  paler  than  the  preceding ;  copper  red, 
which  is  nearly  flesh  red,  with  a  tinge  of  yellow  and  a  metallic  lustre  ; 
cannine  red ;  cochineal  red,  which  has  a  shade  of  bluish  gray ;  crimson 
red,  which  has  a  strong  shade  of  blue ;  columbine  red,  which  is  darker, 
&an  the  preceding ;  rose  red,  which  resembles  cochineal  red,  but  is 
pale ;  peach  blossom  red,  which  is  a  pale  reddish  white,  with  a  slight 
tinge  of  blue  ;  cherry  red,  which  is  crimson  red  with  a  strong  shade  of 
dark  brown;  brownish  red,  which  is  blood  red,  shaded  with  brown. 

Varieties  of  brown*  Reddish  brown  ;  clove  brown,  which  is  dark 
with  a  Tery  slig^it  tinge  of  red ;  hair  brown,  which  is  the  preceding  with 
a  shade  of  gray ;  broccoli  brown,  which  is  hair  brown  with  a  tinge  of 
blue ;  chestnut  brown ;  yellowisii  brown ;  pinchbeck  brown,  which  is 
the  preceding  with  a  metallic  lustre ;  wood  brown,  which  results  from 
a  mixture  of  yellowish  brown  with  a  large  portion  of  gray ;  Ziver  brown, 
which  has  a  shade  of  gray ;  blackish  brown. 

The  various  intensities  of  the  same  color  are  denoted  by  the  terms 
dark  or  deep,  light  or  pale. 

It  is  always  to  be  understood,  unless  the  contrary  be  expressed,  that 
the  color  of  a  mineral  is  observed  on  the  interior  surface,  exhibited  by  a 
frurture  recently  made,  and  that  the  mineral  is  in  an  unaltered  state. 

When  minerals  are  perfectly  clear  and  transparent,  having  no 
perceptible  color,  they  are  said  to  be  limpid,  or  colorless. 

115.  Jhravgement  of  colors.  Some  minerals  present  two  or  more 
colors  differently  arranged.  The  collocation  of  these  colors  is  expressed 
hj  the  terms  dotted,  veined,  clouded,  striped,  zoned,  flamed,  &c.  The 
last  presents  long  colored  spots,  tapering  to  a  point 

114.  Tarnished  colors.  Tlie  surface  of  a  mineral  often  exhibits  very 
different  colors  from  those,  which  appear  in  tlie  interior,  and  is  said  to 
be  tarnished.  This  tarnish  usually  arise3  from  the  action  of  moisture 
«r  lir  on  some  metallic  maUer,  contained  in  the  mineral,  or  investing 
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its  surface.  Sometimes  the  tarnish  presents  onl j  a  single  color,  as 
brown,  which  often  appears  on  magnetic  sulphuret  of  iron.  But,  when 
more  than  one  color  is  present,  the  tarnish  is  described  bj  referring  to 
some  well  known  appearance,  which  it  more  or  less  resembles.  Thus, 
it  may  be  pavoninit,  like  the  tail  of  a  peacock ;  columbine,  like  the  neck 
of  a  dove ;  irised,  like  the  iiis  or  rainbow ;  or  it  may  resemble  tempered 
steel,  &c.  These  tarnishes  are  frequent  on  some  of  the  ores  of  copper 
and  iron ;  and  the  alteration  of  color  sometimes  extends  to  a  consid- 
erable depth. 

2.  Changeable  colors,  or  chatoyemtfit,  or  play  of  colors  ; 

irised  colors. 

115.  The  appearances,  denoted  by  the  above  terms,  are  altogether 
distinct  from  a  tarnish,  although  the  latter  may  sometimes  appear  irised. 
They  are  exhibited  by  minerals  in  their  purest  state,  and  depend  on  a 
peculiar  incidence  and  reflection  of  light  We  include  both  changeable 
and  irised  colors  in  tlie  same  article,  because  they  are  often  produced 
in  a  similar  manner ;  and  for  the  former,  which  is  the  most  beautiful, 
we  have  mentioned  the  French  term  chatoyement,  because  it  is  expres- 
sive, and  because  there  is  no  word  in  English,  by  which  it  may  be 
translated.  This  term  alludes  to  those  mutable  and  shining  colors, 
which  appear  in  the  eye  of  a  cat,  when  observed  in  the  dark ;  similar 
appearances  may  be  seen  on  certain  varieties  of  silk. 

A  mineral  is  said  to  exhibit  changeable  colors,  or  a  chatoyement,  when 
different  colors  or  coUectiom  of  colors  alternately  appear  and  disappear, 
according  to  the  varying  position  of  the  mineral,  in  regard  to  the  inci« 
dent  light.  This  is  a  striking  property  in  that  vaiiety  of  quartz,  called 
caVs  eye,  in  the  precious  opal,  and  particularly  in  one  variety  of  feld- 
spar.— ^From  the  existence  of  this  property  in  the  opal,  it  is  sometimes 
called  opalescence. 

In  other  cases  most  of  the  colors  of  the  iris  or  rainbow  appear ;  and, 
although  moveable,  do  not  change,  but  present  the  same  appearance,  on 
whatever  part  of  the  mineral  they  may  be  obser^-ed.  Crystallized  quartz 
and  carbonate  of  lime  exhibit  this  property. 

The  preceding  colors  may  exist  near  the  surface,  or  rise  from  the 
interior ;  and  are  sometimes  confined  to  two  opposite  parts  of  a  crystal. 

The  exhibition  of  changeable  and  irised  colors,  when  the  latter  is 
not  merely  a  tarnish,  appears  in  most  cases  to  be  produced  by  light* 
reflected  from  the  sides  of  numerous  and  very  minute  fissures,  which 
traverse  certain  minerals.  Tliese  fissures  sometimes  proceed  from  a 
'partial  decomposition  and  slight  separation  of  the  lamins,  in  which  case 
the  fissures  will  all  lie  in  the  direction  of  the  natural  joints  of  the  min- 
eral ;  in  other  cases  the  mineral  is  traversed  by  fissures  in  all  directions. 


as  in  the  precious  opal.  These  fissures,  filled  with  air»  must  produce  a 
colored  light  bj  refraction,  as  in  the  colored  rings  between  two  plates 
ofglass. 

In  some  instances,  these  peculiar  appearances  seem  to  arise  from 
irr^laritj  in  the  relative  position  of  some  of  the  integrant  particles, 
or  even  from  the  total  absence  of  some  of  these  particles ;  little  cavitiea 
ire  hereby  produced,  from  whose  sides  the  light  is  variously  reflected, 
tad,  during  its  passage  to  the  eje,  becomes  refracted.    . 

3.  Lustre, 

116.  The  lustre  of  a  mineral  depends  on  its  disposition  to  reflect 
l^t  more  or  less  copiously.  It  must  of  course  be  variously  modified 
\j  the  shape,  position,  and  density  of  the  integrant  particles.  The  lustre 
ef  the  iniamal  surface,  discovered  by  breaking  the  mineral,  is  alwajs 
intended,  unless  external  lustre  be  expressly  mentioned.  We  perceive 
not  only  different  degrees,  but  different  kinds  of  lustre.  The  degree  of 
hatre  is  distinguished  by  the  following  terms ;  splendent,  when  percepti- 
ble  in  fnU  day  light  at  a  great  distance,  as  in  highly  polished  metals  ; 
ikimng,  when  it  is  weak  at  a  considerable  distance,  but  strong,  when 
the  object  is  near  the  eye,  as  in  most  crystals ;  glistening,  which  is  not 
perceptiUe,  unless  near,  as  in  some  silks ;  glimmering,  when  the  surface 
presents  a  number  of  shining  points,  produced  by  the  reflection  of  light 
from  the  faces  of  very  minute  lamellee,  variously  inclined  to  each  other. 

117.  The  kind  of  lustre  is  an  important  character,  and  is,  in  general, 
aniform  m  minerals  of  the  same  species,  when  examined  on  the  surface 
of  a  recent  fraeture.  It  is  described  by  comparing  it  with  that  of  some 
well  known  okgect 

Thus»  it  may  be  vitreous,  like  that  of  broken  glass.    This  is  the 
more  common  kind  of  lustre,  exhibited  by  minerals,  and  appears  on 
nost  varieties  oi  crystallized  quartz.    It  may  be  resinous  or  waxy,  like 
fliat  of  broken  resin  or  wax.    Some  varieties  of  pitchstone  afford  a  good 
example^ — ^The  lustre  may  be  silky  or  like  that  of  satin.  This  mild  and 
delicate  lustre  is  found  chiefly  on  certain  fibrous  minerals,  and  is  pro- 
duced by  the  reflection  of  the  light  from  the  long  and  narrow  &ces  of 
die  fibres  or  acicular  crystals,  of  which  the  mineral  is  composed.    It  is 
often  somewhat  mutable,  according  to  the  varying  position  of  the  min- 
etil,  in  regard  to  the  incident  light    Some  varieties  of  fibrous  gypsum 
ukd  fibrous  limestone  are  striking  examples. — ^It  may  be  pearly,  like 
that  of  pearl.  This  appears  chiefly  on  minerals  with  a  foliated  structure ; 
and  18  sometimes  visible  only  in  a  certain  direction.    It  may  sometimes 
be  prodaced  by  the  reflection  of  light  from  the  sides  of  minute  cavities, 
lying  in  the   same  plane.— It  mi^  be  adamantine,  like  that  of  the  dia- 
^wi,  which  is  called  ^damas  by  Pliny.    This  lustre  is  also  exhibited 
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bj  the  carbonate  and  sulphate  of  lead,  and  a  few  other  mineftds.*- 
Bometimea  it  is  metallic,  like  that  of  pure  metals.  This  lustre  yaries 
much  in  intensity  in  different  minerals,  but  it  always  remains,  when  the 
mineral  is  scratched.  A  similar  lustre  sometimes  appears  on  the  surface 
of  certun  ores»  as  the  sulphuret  of  mercury,  or  of  certain  earthy  min- 
erals, as  mica ;  but  it  disappears,  when  the  mineral  is  scratched  widi  a 
knife ;  it  is  sometimes  called  semimetallic,  or  pseudometaUic 

•In  examining  the  lustre  of  minerals,  the  direct  rays  of  the  sun 
should  be  avoided^ — Minerals,  having  no  lustre,  are  said  to  be  dull. 

4.  Transparency. 

118*  This  well  known  property  needs  no  definition.  According  to 
Hie  quantity  of  light  transmitted.  Hie  transparency  will  be  variable;  and 
Hs  different  degreeh  are  denoted  by  the  following  terms  ;*  transparent, 
when  objects  may  be  distinctly  perceived  through  the  mineral ;  semu 
transparent,  when  objects  may  be  perceived,  but  not  distinctly ;  trans- 
latent,  when  lig^t  evidently  passes,  but  objects  cannot  be  distinguished ; 
translattnt  at  the  edges,  when  light  passes  through  the  edges  only.  If  no 
light  pass  through  any  part  of  a  mineral,  it  is  said  to  be  opaque. 

Some  minerals,  nearly  or  quite  opaque,  become  more  or  less  trans- 
parent by  being  plunged  in  water,  and  are  said  to  be  hydrophanous. 
This  phenomenon  depends  on  the  imbibition  of  water,  and  will  be  more 
fully  explained* 

5«  B^radion. 

119.  It  is  well  known,  that,  when  a  ray  of  light  passes  obliquely 
from  one  medium  to  another  of  different  density,  it  is  refracted,  or  bent 
firom  its  original  direction.  Still  the  image  of  any  object,  seen  through 
a  refracting  medium,  usually  appears  single.  There  are,  however,  some 
transparent  minerals,  which  have  the  remarkable  property  of  causing 
objects  to  appear  double }  that  is,  they  present  two  images  of  any  object, 
Men  throagh  them.  In  this  case  it  is  evident,  that  the  ray  must  be 
divided  wto  two  portions  after  entering  the  refracting  medium,  and  that 
each  portion  presents  an  image  of  the  object 

A^  this  property  depends  on  the  nature  or  structure  of  the  mineral* 
and  not  ob  any  accidental  circumstances,  it  must  be  a  distinctive  char- 
acter of  very  considerable  value.  Different  opinions  have  been  given  on 
the  cause  of  thb  phenomenon ;  it  has  indeed  exercised  the  abilities  of 
Huyg^ens  and  Newton,  nor  is  it  by  any  means  certain,  that  it  is  yet 
well  understood. 

120.  We  have  room  only  for  some  general  remarks  on  this  charac- 
ter, and  to  point  out  the  mode  of  observing  it. 


vrten  denote  die  diff^rmt  dq^ren  oTtnmflpareBey  and  hBtre  by  dW  muikcn  4^  %  S,  1, 
dMMBber  4  iadicadns  Uie  kislicst  desroe  in  c«ck  dMUTActer. 
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This  property  was  first  observed  in  that  variety  of  carbonate  of  iime> 
sometimes  called  Iceland  spar  ;  and  few  minerals  exhibit  it  in  so 
striking  a  manner.  Let  a  black  Hue  be  drawn  on  wliite  paper,  and 
viewed  through  two  opposite  and  parallel  surfaces  of  a  rhombic  crystal 
or  fragment  of  the  aforementioned  substance  so  placed,  that  the  longer 
diagonals  of  the  two  opposite  faces  shall  be  parallel  to  the  line  on  thei 
paper.  Two  distinct  and  separate  lines  will  appear,  tlie  one  being 
somewhat  above  the  other.  If  now  this  rhomb  be  made  to  revolve,  tlie 
two  images  or  lines  will  approach  each  other,  till  they  coincide  in  the 
direction  of  their  length,  but  in  such  manner,  that  the  extremity  of  one 
image  extends  a  little  beyond  that  of  the  other*  This  coincidence  takes 
place,  when  the  shorter  diagonals  of  the  aforesaid  faces  become  parallel 
to  the  given  line.  l*he  experiment  is  in  some  respects  more  striking^ 
ivhen  a  circle  is  employed,  instead  of  a  line. 

It  appears  prdEMible,  that  all  substances,  possessed  of  this  property, 
have  a  limit,  at  which  the  two  images  coincide.  The  quantity  of  the 
refraction  is  measured  by  the  angle,  contained  between  the  two  portions 
of  the  divided  ray. 

In  some  minerals  tiie  double  refraction  is  very  great,  and  easily 
observed.  Often  however  it  cannot  be  perceived  without  difficulty ;  tlie 
two  images  are  very  near,  and  apparently  touch  or  penetrate  each  other» 
and  are  scarcely  distinguishable,  except  at  their  borders.  It  is  often 
necessary  to  view  the  object  through  two  sides  of  a  crystal,  which  ar6 
naturally  inclined  to  each  other,  or  so  cut  by  a  lapidary.  Thus  to  observe 
double  refraction  in  crystallized  quartz,  the  ray  to  be  refracted  must 
be  made  to  pass  througli  one  side  of  the  prism,  and  the  opposite  face  of 
the  pyramid,  which  terminates  the  prism. 

The  distance  between  the  two  images  is,  in  general,  proportional  to 
the  quantity  of  the  angle,  contained  between  the  two  inclined  faces  ; 
and,  when  other  tilings  are  equal,  it  is  proportional  to  the  thickness  of 
the  medium. 

This  character  may  frequently  te  observed  by  holding  the  mineral 
near  the  eye,  and  looking  through  it  at  a  pin,  held  by  the  point,  at  some 
distance  on  the  opposite  side,  the  face  being  directed  toward  a  window. 
If  the  pin  be  successively  placed  in  various  positions,  there  will  be  one, 
in  which  two  images  of  the  pin  will  be  seen,  parallel  to  each  other,  and 
usually  irised. 

Or  it  may  be  observed  in  the  following  manner.  Make  a  very  small 
puncture  in  a  card  or  piece  of  pasteboard ;  and,  having  closely  applied 
tlie  card  to  that  side  of  the  crystal  most  distant  from  the  eye,  look 
through  the  crystal  and  the  puncture  at  a  candle,  placed  at  some  dis- 
tance from  the  eye  in  a  dark  room.    The  two  images  are  quite  distinct. 

7 


The  recent  and  interesting  experiments  of  Arago,  Biot,  Mains,  and 
Brewster  have  brought  to  yiew  many  important  facts  in  regard  to  the 
double  refrai^tion  and  polarization  of  lighl^ 

It  seems  hardlj  necessary  to  suggest  the  important  use,  to  which 
this  character  may  be  applied.  As  it  can  be  observed  with  equal  ease 
after  a  mineral  has  been  deprived  of  its  native  appearance  by  a  lapida- 
ry, it  may  enable' us  to  discriminate  minerals,  in  which  other  characters 
cannot  be  observed. 

6.  Form. 

121.  This  is  a  very  important  cliaracter  in  tlie  description  of  mine- 
rals. The  varieties  of  form  may  be  included  under  three  general 
divisions,  viz.  regular,  imittUive,  and  indeterminate  or  amorphous.  .^ 

1S2.  Regular  forms.  These  all  arise  from  a  crystallization,  which 
is  attended  with  but  little  or  no  disturbance;  and  have  already  received 
sufficient  attention  in  the  first  section  of  this  chapter. 

123.  Imitative  forms.  The  form  of  a  mineral  is  said  to  be  imitative, 
when  it  is  not  regular,  and,  at  the  same  time,  has  sufficient  PesemUance 
to  any  other  body  to  be  denominated  by  the  name  of  that  body.  Bodies, 
exhibiting  imitative  forms,  are  sometimes  the  results  of  a  disturbed 
crystallization,  aiid  possess  a  lamellar  or  fibrous  structure ;  and  some* 
times  they  are  mere  concretions,  formed  under  circumstances,  which 
have  entirely  prevented  tlie  appearance  of  a  crystalline  form  or  struc- 
ture. The  following  are  the  most  common ;  viz.  oflindrical  $  tubular, 
more  or  less  cylindrical  and  hollow ;  dentiform,  like  a  tooth,  often  a 
little  curved  ;  filiform,  like  a  thread,  or  capiUary,  like  a  hiur — ^the 
threads  or  hairs  are  sometimes  curved,  tortuous,  or  entangled  (95) ;  den- 
dritic or  arborescent,  branching  like  a  tree  or  shrub-HSometimea  the 
branches  extend  indifferent  directions, and  sometimes  they  are  situated 
nearly  in  the  same  plane — ^in  some  instances,  they  are  mere^  a  group 
of  crystals  attached  to  each  other  (98) ;  coralloidal,  resembling  branches 
of  coral ;  ramous,  having  branches,  intermingled  in  various  directions ; 
reticulated,  like  a  net-— it  presents  parallel  fibres  or  crystals  in  two 
directions,  crossing  each  odter  nearly  at  right  angles,  and  fonning 
squares,  which  more  or  less  resemble  the  meshes  of  a  net^t  is  usually 
an  aggregation  of  acicular  crystals  (98) ;  pectinated,  like  a  comb— it 
exhibits  short,  lateral  branches,  nearly  parallel  and  equidistant,  on  one 
side,  or  on  opposite  sides,  like  the  teeth  of  a  comb— tliese  branched  are 
sometimes  crystals ;  stalactical,  resembling  an  icicle — stalactites  are 
generally  produced  by  the  filtration  of  water,  containing  eartliy,  saline, 
or  metallic  particles,  through  the  pores  or  crevices  of  other  minerals, 
which  constitute  the  roof  of  caverns — forms  somewhat  similar  are  often 
produced  on  the  floor  of  caverns  by  the  water,  which  drops  from  the 
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roof,  and  are  called  stobgwtt^^*-— minerals,  exhibiting  aUlactical  forms, 
are  usually  composed  of  a  series  of  circular  or  undulated  layers ;  60^- 
oidalf  like  a  cluster  of  grapes — this  form  appears,  when  a  mineral  pre^ 
sents  a  cluster  or  aggr^;ation  of  large  segments  of  small  spheres  ;  mam- 
miUaryf  when  the  mineral  exhibits  smaller  portions  or  segments  of  larger 
spheres,  than  in  the  botryoidal  form,  near  to  each  other,  but  dbtinct, 
and  not  aggregated ;  reniform,  resembling  the  kidney  in  form — ^the 
spherical  segments  are  blended  and  less  distinct,  than  in  the  mamtnil- 
lary  form ;  globular, — ^masses,  which  exhibit  the  last  four  forms,  are 
frequently  composed  of  fibres,  radiating  from  a  centre — ^in  the  globular 
form,  those  fibres  sometimes  terminate  at  the  surface  in  protruding 
crystals ;  tuberous,  presenting  irregular,  roundish  elevations,  separated 
by  intermediate  depressions ;  nodular,  in  small  nodules  or  lumps,  whqse 
surface  usually  presents  roundish  elevations ;  cellular — the  cells  may 
have  various  forms,  and  are  sometimes  produced  by  the  mutual  inter- 
section of  thin  plates  or  laminte — ^they  are  also  produced  by  the  impres- 
sion of  crystals,  and  present  regular  forms,  as  cubic,  hexangular,  &c.; 
corroded,  presenting  numerous  cavities,  like  wood,  which  has  been  at- 
tacked by  worms ;  vesicular,  exhibiting  both  internally  and  externally 
small  roundish  or  irregular  cavities— -sometimes  the  vesicles  or  cavities 
aeem  to  have  broken  or  burst  into  each  other.  A  mineral  may  also  occur 
in  forms,  resembling  those  of  leaves,  plates,  scales,  or  membranes  ;  it  is 
sud  to  be  specular,  when  it  presents  the  smooth  polished  surface  of  a 
speculum  or  mirror. 

124.  Incrustations.  These  are  deposites,  made  in  the  form  of  a 
crust,  sometimes  on  other  minerals,  and  frequently  on  the  surface  of 
bodies,  belonging  to  the  vegetable  kingdom ;  sometimes  also  they  invest 
the  sides  of  cavities,  situated  in  the  interior  of  certain  bodies.  The 
latter  appearance  may  often  be  observed  in  tubes,  through  which  water, 
containing  calcareous  particles^  has  been  running  for  a  long  time. 
Sometimes  the  crust  is  left  empty  by  the  removal  of  the  body,  whose 
form  it  has  taken.  This  may  happen,  when  crystals  of  carbonate  of 
lime  are  incrusted  by  quartz.  Incrustations  are  most  frequently  cal- 
careous or  siliceous,  and  their  structure  is  sometimes  a  little  crystalline. 

125.  Oeode.  The  form  of  a  geode,  which  is  sometimes  merely  an 
incrustation,  is  more  or  less  spherical.  Its  interior  is  sometimes  empty, 
and,  in  this  case,  the  sides  of  the  cavity  are  often  lined  with  crystals, 
as  in  agate  balls.  Sometim^  it  contains  a  solid,  moveable  nucleus ;  and 
is  sometimes  filled  with  an  earthy  matter  different  from  the  envelope. 

136.  Oukr.  This  is  a  loose,  earthy  deposite  from  water,  and  may 
be  siliceous,  calcareous,  &c. 

*  For  •  potfeoTar  account  of  the  manner,  in  which  nalaetites  and  stahignutei  are  formed,  tee  tha 
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127.  Pseudomorphous  bodies*  Tliese  bodies  have,  in  some  cases, 
receiyed  tlieir  present  form  in  cavities,  which  true  crystals,  or  some 
other  substances,  either  animal  or  vegetable,  had  once  occupied.  In 
other  cases,  thej  have  been  deposited  on  the  surface  of  a  crystal,  or 
some  other  body,  vi^hich  has  subsequently  been  decomposed,  thus  leav- 
ing the  pseudomorphous  body  hollow.  When  tlie  form  has  been  taken 
from  the  exterior  of  a  crystal,  or  from  cavities,  once  occupied  by  crys- 
tals, it  is  generally  by  no  means  difficult  to  distinguish  the  pseudomor- 
phous  or  false  from  the  true  crystal.  The  edges  and  angles  of  the  former 
are  seldom  well  defined ;  their  surfaces  are  frequently  rough  and  un- 
polished ;  they  are  often  hollow ;  and  they  never  submit  to  mechanical 
division  in  any  direction.  Quartz  and  steatite  furnish  pseudomorphous 
bodies. 

Sometimes  the  form  has  been  derived  from  the  interior  of  a  shell,  and 
is  a  true  model  of  the  animal,  whicK  once  occupied  it ;  and  sometimes  it 
is  a  faithful  imitation  of  the  trunks  and  branches  of  vegetables.  It  hence 
appears,  that  many  petrifactions  are  strictly  pseudomorphous  bodies. 

In  some  cases  it  is  probable,  that  the  particles  of  the  pseudomorphous 
body  have  found  the  cavity  entirely  empty ;  in  others  they  have  perhaps 
entered,  as  the  original  substance  has  gradually  disappeared. 

128.  Indeterminate  or  amorphous  forms.  When  the  form  of  a  min- 
eral is  neither  regular  nor  imitative,  it  is  called  indeterminate,  or  the 
myieral  is  said  to  be  amorphous. 

If  a  mineral  form  a  part  of  an  aggregate  or  compound  rock,  and  its 
different  portions  be  less  than  a  hazel  nut,  it  is  said  to  be  disseminated 
in  the  aggregate ;  but,  if  it  exist  in  portions  not  less  than  a  hazel  nut; 
it  is  said  to  occur  massive. 

The  term  massive  is  also  employed  to  denote  those  varieties  of  cer- 
tain minerals,  which,  though  indeed  crystallized,  do  not  present  a  regu- 
lar form,  but  occur  in  masses  more  or  less  large,  having  a  crystalline 
structure.  Whenever  used  in  this  treatise,  it  is  to  be  understood  in 
the  latter  sense. 

When  a  mineral  occurs  in  loose,  detached  portions,  it  may  be  in 
grains,  or  in  angiilar  or  rounded  fragments. 

7.  Surface. 

129.  Ey  this  is  intended  the  external  surface  of  minerals,  and  also 
that  of  their  distinct  concretions,  when  separated.  The  internal  sur- 
face, or  that  brought  to  view  by  li  fracture,  will  be  described  under  a 
distinct  article.  The  mast  common  varieties  of  external  surface  are 
the  following ;  viz.  uneven^  presenting  small  and  irregular  elevations 
and  depressions  ;  granulated,  when  the  surface  is  covered  with  mi- 
nute, roundish  grains,  like  shagreen ;    rough,  when  the  asperity  is 
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(lisco^enble  by  feeling,  rather  than  by  sight ;  smooth  ;  drusy,  when  the 
surface  IS  covered  with  minute  crystals;  striated,  when  it' is  marked 
with  small  stricB  or  channels. 

The  last  variety  of  surface  is  far  more  important,  as  a  char^ct^, 
^  any  of  the  others ;  for  these  striee,  as  we  have  already  remarked 
(J9),  when  found  on  secondary  crystals,  not  unfrequently  indicate  the 
direction  of  the  laminee,  applied  to  the  primitive  form. 

The  direction  of  the  strise  is  to  be  mentioned  in  description.  Tiius 
in  reference  to  the  face  of  a  crystal,  the  strise  may  pass  longitudinally, 
transversely,  or  diagonally,  all  on  the  same  face  being  supposed  parallel. 
In  some  sabatances,  not  regularly  crystallized,  the  strice  are  irregular. 

8.  Touch.  ' 

130.  Certain  minerals,  when  the  finger  is  passed  over  their  surface, 
or  applied  to  their  powder,  feel  as  if  they  were  coated  with  some  unctu- 
ous or  greasy  substance ;  and  arc  said  to  be  unctuous  to  the  touch,  as 
ttlc- — Others  arc  merely  smooth  to  the  touch,  as  mica.  It  is  often  an 
important  character  in  discriminating  minerals ;  and  its  existence  in  a 
ndneral,  when  reduced  to  powder,  is  to  be  paiiicularly  examined.  Most 
minerals,  however,  especially  when  in  powder,  feel  dry  or  meager,  as 
chalk. — ^The  powder  of  some  minerals  is  also  harsh  or  rough  to  the 
touch. 

9.  Coldness. 

1S1.  Little  use  can  be  made  of  this  character.  It  has  been  remark- 
ed, that  sUiceous  minerals  feel  colder  than  those,  which  are  calcareous, 
both  possessing  the  same  temperature  ;  and  that  combustibles  feel  less 
cold  than  most  other  minerals.  These  different  degrees  of  coldness  in 
the  sensation,  which  different  minerals  produce,  when  at  the  same 
temperature,  depend  on  their  different  powers  of  conducting  caloric 
from  the  hand. 

10.  Odor. 

132.  This  character  can  be  observed  in  but  few  minerals.  When, 
however,  it  does  exist,' it  generally  indicates  tlie  nature  of  the  mineral, 
or,  at  least,  of  some  of  its  principal  ingredients.  The  odor  of  a  mineral 
nay  be  bituminous;  sulphureous;  alliaceous,  like  that  of  garlic;  era- 
p^rtumatical,  like  that  of  burnt  substances;  earthy  or  argillaceous^ 
like  that  of  moistened  clay ;  hitter;  or  fetid,  like  that  of  sulphuretted 
hydrogen  gas. 

In  some  cases  the  odor  is  constantly  exhaled.  In  other  instances, 
it  is  necessary  to  develop  it  by  very  slightly  moistening  the  mineral,  as 
with  the  breath ;  or  by  friction ;  or  by  the  application  of  he^t ;  or  of  a 
Wow  with  a  hammer. 
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11.  Taste. 

153.  This  |Nt>pertj  supposes  a,\  least  a  partial  solubility  of  the 
mineral  in  water  or  saliva,  and  belongs  to  a  part  of  those  bodies,  called 
mlis.  The  terms,  employed  in  describing  the  different  tastes,  are  those 
in  common  use.  Thus  the  taste  may  be  saline  ;  astringent ;  sweeetish; 
eool;  hitter;  or urtfiotcs.  Sometimes  the  taste,  excited  by  the  first 
impression  on  the  tongue,  is  a  little  different  from  that,  which  soon 
follows ;  hence  a  kind  of  compound  taste  results. 

12,  Adhesion  to  the  ttmgue  or  lip. 

134.  The  adhesion  of  a  mineral  to  the  tongue  or  lip  depends  on  its 
disposition  to  imbibe  moisturis.  In  some  instances,  when  the  tongue  is 
too  moist  for  the  experiment,  the  adhesion  to  the  lip  is  still  very  sensi- 
ble. Its  degree  may  be  noted  by  the  terms  strong ;  moderate ;  slight, 
&c.  Aluminous  or  argillaceous  substances  furnish  striking  examples  of 
this  property. 

In  some  cases,  where  little  or  no  alumine  is  present,  this  adhesion 
appears  to  arise  from  a  partial  decomposition  of  the  mineral,  which,  by 
losing  its  water  or  some  other  ingredient,  becomes  filled  with  minute 
pores ;  and  these  pores  absorb  mcnsture  on  the  principle  of  capillary 
tubes.  Such  is  probably  the  cause  of  the  adhesion  sometimes  observed 
in  calcedony,  flint,  and  other  siliceous  substances.  This  explanation  is 
confirmed  by  the  fact,  that,  when  the  same  bodies  arc  reduced  to  pow- 
der, they  lose  their  absorbent  power,  and  do  not  adhere  to  the  tongue. 

13,  Soil  or  Stain. 

13o.  Some  minerals,  when  rubbed  on  white  paper  or  other  light 
colored  substances,  leave  a  trace,  more  or  less  distinct.  In  some  cases 
merely  a  soil  or  stain  is  produced ;  in  other  cases  a  trace  is  left  suffi- 
ciently definite  for  the  purpose  of  writing.  It  should  be  observed* 
whether  the  color  of  the  trace  be  similar  to  that  of  the  mineral ;  or  dis- 
similar. 

14.  Streak  and  Powder. 

136.  By  the  streak  of  a  mineral  is  understood  the  appearance,  which 
arises  from  scratching  it  with  a  hard,  sharp  instrument,  as  the  point  of  a 
knife.'  The  streak  is  said  to  be  similar,  when  its  color,  or  rather  that 
of  the  powder  produced,  is  the  same  with  the  color  of  the  mineral ;  and 
dissimilar,  when  its  color  varies  from  that  of  the  mineral. 

The  lustre  of  the  streak  may  also  be  compared  with  that  of  the 
mineral. 

4     Tins  character,  though  very  simple  and  easily  observed,  is  often  of 
considerable  value.    It  is  well  known,  tliat  many  minerals^  wheB 
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reduced  to  powder,  present  a  different  color  from  that,  which  tiiej 
exhibit  in  portions  of  any  sensible  magnitude.  It  is  also  known,  that 
the  same  mineral,  though  presenting  different  colors  in  its  natural  state^ 
uiaj,  when  reduced  to  a  fine  powder,  nniformlj  exhibit  but  one  color. 
This  is  certainly  the  case  with  a  number  of  minerals.  Hence  in  des- 
cription, the  color  of  the  powder,  obtained  by  trituraHonf  should  be 
mentioned  ;  especially  if  the  color  belong  to  the  nature  of  the  mineral, 
and  is  not  dependant  on  any  accidental  ingredient.  The  powder,  pro- 
duced by  scraping  the  mineral,  is  perhaps  never  so  fine,  as  that  obtained 
by  trituration. 

15.  Distinct  Caneretions. 

137.  Some  minerals  appear  to  be  composed  of  certain- distinct  por* 
tions,  more  or  less  large,  united  to  each  other  by  the  inter>'ention  of  a 
very  delicate  seam,  but  with  a  less  force  than  that,  which  unites  the 
minuter  particles  of  each  concretion.  Hence  these  distinct  concretions 
are  usually  separable  at  the  aforementioned  seams  without  producing  a 
fracture  in  the  more  strict  sense  of  that  term.  When,  however,  their 
union  is  so  strong  as  to  prevent  a  separation  from  each  other,  their  form 
may  be  discovered,  either  by  the  directions  of  the  seams,  or  by  the 
different  relative  positions  of  the  concretions  themselves.  Each  con- 
cretion may  be  said  to  be  bounded  by  its  own  surface,  as  distinguished 
from  the  surfaces  produced,  when  a  real  fracture  is  made* 

The  shape  of  the  concretions  may  be  referred  to  one  of  the  three 
fi>llowing  kinds ;  viz.  granular — ^diese  may  be  more  or  less  round,  or 
angular,  large,  coarse,  small,  or  fine ;  ^meUar-^these  may  be  straight 
or  curved,  thick  or  thin  ;  columnar — these  may  be  large  or  small, 
« straight  or  curved,  parallel,  diverging,  or  promiscuous,  and  sometimes 
cuneiform. 

Sometimes  the  same  mineral  exhibits  two  kinds  of  distinct  concre- 
tions, as  in  amethyst,  where  lamellar  concretions  sometimes  intersect 
otiiers,  which  are  prismatic ;  or,  as  in  schorl,  where  large  granular  con- 
cretions are  sometimes  composed  of  smaller  prismatic  concretions. 

In  some  minerals  this  character  might  with  propriety  be  described, 
as  presenting  a  particular  kind  of  structure. 

16^  Flexibility  and  Elasticity. 

138.  This  well  known  property  is  easily  perceived.  Very  few  min- 
erals  possess  it  naturally.  It  is  to  be  particularly  observed,  whether  the 
flexibility  be  accompanied  with  elasticity,  that  is,  whether  the  mineral 
have  the  power  of  restoring  itself  to  its  former  position,  after  being  bent 

Some  minerals  by  the  gradual  application  of  heat  may  be  rendered 
flexible ;  while  others  lose  this  property  by  exposure  to  heat,  and  regain 
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\U  when  uioisteued.    See  further  remarks  on  this  character  under  the 
article,  granular  limestone. 

17.  Sound. 

139.  The  production  of  sound  in  a  mineral,  when  struck,  depends- 
much  oil  its  tabular  form.  Some  minerals,  under  these  circumstances, 
give  a  clear  and  almost  metallic  sound,  which  dwells  for  a  moment  on 
the  ear. — The  Chinese  employ  small  and  thin  tables  of  certain  minerals, 
ais  musical  instruments. 

18.  Cohesion. 

140.  According  to  the  various  degrees,  in  which  this  property  ex- 
ists, minerals  are  described  as  solid  ;  friable  or  earthy  ;  or  fiuid^ — A 
mineral  is  said  to  be  friable,  when  it  can  be  easily  crumbled,  or  reduced 
to  a  coarse  powder  by  a  gentle  pressure,  as  by  the  fingers. 

19.  Hardness. 

141.  This  property,  although  liable  to  a  little  variation  in  minerals 
af  the  same  species,  from  partial  decomposition  or  the  presence  of  some 
accidental  ingredient,  still  constitutes  an  important  character.  It  may 
often  of  itself  discriminate  minerals,  tliat  occur  together,  and  much  re- 
semble each  other.  It  is  evident,  however,  that  it  is  only  the  relative 
hardness,  wliich  can  be  described. 

Hardness  is  that  property  in  a  body,  which  enables  it  to  resist,  more 
or  less,  the  impression  of  another  body ;  and  must  depend  on  the  streiigth 
of  cohesion  between  the  integrant  particles.  In  saying  this,  however,  a 
careful  distinction  must  be  made  between  the  cohesion  of  integrant  par- 
ticles, and  that  aggregation  of  small  grains,  by  which  tlie  larger  masses 
of  many  minerals  are  formed.  With  tlic  cohesion  of  these  grains  the 
real  hardness  is  often  very  little  connected.  This  is  evident  in  the 
case  of  certain  sandstones,  the  grains  of  which  are  sufficiently  hard  to 
scratch  steel,  altliougli  the  mass  itself  will  not  strike  fire  with  steel,  in 
consequence  of  its /rioW/ify. 

142.  Different  modes  of  observing  the  hardness  of  bodies  have  been 
employed.  One  method  depends  on  the  application  of  a  file  or  a  knife, 
and  the  property,  which  some  minerals  possess  of  giving  sparks  with  steel. 

Thus  a  body  is  said  to  be  extremely  hard,  when  it  receives  no  im- 
pression from  a  file,  as  sapphire  ;  very  hard,  when  a  file  produces  but 
little  effect,  as  garnet ;  hard,  when  it  is  very  little  affected  by  a  knife, 
but  yields  to  a  file  without  difficulty,  and  gives  fire  with  steel,  as  feld- 
spar ;  semihard,  when  it  yields  without  much  difficulty  to  a  knife,  but 
does  not  give  fire  with  steel,  as  fluate  of  lime  ;  soft,  when  it  is  easily 
cut  I)y  a  knife,  but  receives  no  impression  from  the  finger  nail,  as  car- 
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bonate  of  lime ;  very  nft,  lAam  it  maj  be  impressed  b  j  Sie  finger  nait 
as  sulpiuite  of  lime. 

llie  method  of  ascertaining  the  hardness  of  minerals  bj  the  greater 
or  less  degree  of  ease,  with  which  thej  jieTd  to  the  point  or  edge  of  it 
knife  of  well  tempered  steel,  is  usefhl  and  important  But  It  is  obvloiii^ 
that  a  greater  or  less  p6wer  of  giving  sparks  with  steel  cannot  acctirate- 
Ij  indicate  the  hardness.  The  friability  of  a  mineral,  as  of  some  sand- 
itones,  may  prevent  it  from  giving  qnu-ks,  although  its  grains  are  suffi- 
ciently hanJU — On  the  contrary*  a  soft  mineral  may  give  sparks,  from, 
the  intermixture  of  minute  grains  of  some  harder  substance,  as  in  the 
case  of  certain  limestones,  containing  quartz.  In  fine,  the  number  and 
UveVmesB  of  the  sparks  depend  not  only  on  a  certain  d^p-ee  of  hardi- 
ness, but  also  on  the  sharpness  of  the  edges  of  the  mineral,  which  ena- 
Uesit  readily  to  detach  particles  of  steel,  when  smitten.  Tho^ti^ 
sapphire,  though  much  harder  than  flint,  does  not  give  sparks  so  freely. 

It  is  also  true,  that,  in  cutting  or  scraping  a  mineral  with  a  shary 
instrument  of  stee^  the  apparent  hardness  will  often  depend  in  part  on 
the  greater  or  less  degree  of  cohesion  between  the  grains  or  minute 
parts,  of  which  the  body  is  composed.^— In  examining  the  hardness  of 
fibrous  minerals,  the  instrument  should  move  in  the  direction  of  the 
fiiires,  or  on  tfie  surface  of  a  cross  fracture. 

143.  It  appears  to  be  a  more  definite  method  of  ascertaining  the 
comparative  degrees  of  h&rdness  to  determine  in  what  order  minerals 
impress  or  aeratch  each  other  ;  and  in  this  way,  the  hardness  of  a  min- 
eral in  the  state  of  grains  may  be  discovered,  llius,  in  the  series, 
diamond,  sapphire,  chrysoberyl,  garnet,  quartz,  feldspar,  phosphate  of 
lime,  carbonate  of  lime,  and  sulpliate  of  lime,  each  mineral  is  scratch- 
ed  by  that,  which  precedes  it. 

According  to  this  method,  minerals  must  be  arranged  under  several 
divisions.    The  first  division  may  comprehend  all  minerals,  capable  of 
scratching  crystallized  quartz,  a  substance  possessing  a  very  uniform 
degree  of  hardness.      The  different  substances,  which  compose  this 
division,  are  to  be  so  arranged,  as  far  as  practicable,  that  each  preceding 
substance  may  be  understood  to  scratch  that,  which  follows  it — ^The 
second  division  may  exhibit  a  similar  arrangement  of  those  mineralSh 
which  are  inferior  in  hardness  to  the  preceding,  but  still  capable  of 
Kratching  some  particular  kind  of  gUtss^ — Crystallized  carbonaie  of 
Unif  may  form  the  basis  of  a  third  division  ; — and  the  last  division  may 
contain  those  minerals,  properly  arranged,  which  are  inferior  in  hard- 
ness to  carbonate  of  lime. 

144.  In  examining  the  hardness  of  crystals,  it  must  be  remembered, 
that  the  solid  angles  and  the  edges  of  the  primitive  form  are  sensibly 
Wder,  than  those  of  the  secondary  forms,  or  even  than  those,  produce^ 
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by  a  fracture  of  the  crystals  or  massive  varieties  of  the  same  speciei 
Lapidaries  have  lon<^  kno^Ti  this  in  rejs^rd  to  the  diamond,  and  tab 
ati vantage  of  the  fact  in  cutting  this  gem^ — In  some  cases,  after  rubbii^ 
a  mineral  on  glass,  it  is  important  to  wipe  the  glass  nnth  a  wet  clotli,  U 
determine  whether  the  trace,  which  may  be  perceived,  does  not  arise 
from  particles  of  the  minefsl,  adhering  to  the  glass. 

22.  FraniphilHy. 

145.  Frangibillty  is  that  property  of  minerals,  by  which  they  sepa- 
rate into  fragfnents,  when  struck  with  a  hammer.  Minerals  exhibit  va- 
rious degrees  of  frangibility  from  the  very  brittle,  as  sulphur,  to  thosep 
whicli  are  very  tough,  as  massive  hornblende.  When  the  blow  of  a 
hammer  is  applied  to  tough  minerals,  their  particles  seem  to  move  a 
little  among  themselves,  and  the  surface,  by  repeated  blows,  becomes 
bruised  and  depressed  at  the  point  of  contact.— A  mineral  is  more 
easily  broken  by  a  smart  blow  with  a  small  hammer,  than  by  a  heavier 
blow  with  a  large  hammer. 

The  degree  of  frangibility  can  be  described  only  in  general  tenn8» 
or  by  comparing  one  mineral  with  another.  Thus,  a  mineral  may  be 
very  tough  ;  tough  ;  moderately  tough  ;  brittle  ;  or  very  brittle. 

Many  minerals,  and  especially  those,  whicli  are  in  any  degree  por- 
ous, arc  more  easily  frangible,  when  first  removed  from  the  interior  of 
tlie  earth,  than  after  exposure  for  some  time  to  the  atmosphere.  This 
easier  frangibility  of  the  mineral,  when  recently  taken  from  the  earthy 
appears  to  depend  on  the  presence  of  moisture,  which,  gradually  evap- 
orating, is  replaced  by  air. — Hence  manufacturers  of  gun-flints  prefer 
nodules,  which  have  not  been  exposed  to  the  air,  because  they  break 
more  easily. — So  also  certain  sandstones  become  less  easily  frangible 
by  exposure  to  the  atmosphere. 

SI.  Structure f  as  indicated  by  the  fracture. 

146.  To  denote  that  character  of  a  mineral,  wKfch  is  derived  from  its 
structure,  many  writers  have  employed  the  term  fracture ;  meaning 
tliercby  the  appearances  of  tlie  surface,  produced  by  a  fracture.  Indeed 
the  terms  fracture  and  structure  are  sometimes  indiscriminately  used. 
But.althoug-h  the  fracture  in  manv  instances  discovers  the  structure  of  the 
niincral,  there  are  several  epithets,  employed  to  descril>c  certain  fractures, 
which  cannot  with  propriety  be  applied  to  the  structure.  We  therefore 
shall  endeavour  to  point  out  the  appropriate  use  of  these  two  terms. 

147.  The  structure  of  a  mineral  undoubtedly  depends  on  the  shape, 
size,  and  arrangement  of  the  minute  parts,  of  which  it  is  composed. 
These  minute  parts  may  have  the  shape  of  little  plates  or  laminae  ;  or 
they  may  resemble  fibres;  or  they  may  be  in  grains  of  no  determinate 
form.    The  size  of  these  laminte,  fibres,  and  grains  may  vary  indeiin- 
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itely,  and  their  arrangement  may  be  more  or  less  t-c^lar.  The  form  of 
these  minute  parts  must  depend  on  the  shape  and  arrangement  of  the 
integrant  particles. 

It  is  evident,  that  any  mineral,  composed  of  fibres,  arranged  in  a 
given  order,  may  be  said  to  have  a  certain  structure,  which  actually 
exists  in  it,  whether  the  mineral  be  broken,  or  remain  entire,  fn  this 
example  we  should  say  the  structure  is  fibrous.  If  this  mineral  be 
broken,  the  fibres  will  appear,  forming  the  two  separated  surfaces ;  but 
the  fracture  has  not  produced  the  fibres. 

Let  us  suppose  another  mineral  to  be  broken,  and,  as  is  frequently 
the  case,  let  the  surface  of  the  fragments  exhibit  little  splinters,  project* 
ing  above  the  surface,  but  adhering  to  the  mineral  by  one  of  their 
extremities.  It  would  not  be  correct  to  say,  that  this  mineral  has  a 
splintery  structure ;  these  splinters  did  not  preexist  in  the  mineral ; 
they  were  produced  by  the  fracture,  that  is,  the  given  mineral  has  a 
splintery  fracture.  Still  however  every  mineral  must  have  some  struc- 
ture ;  and  the  disposition  of  any  substance  to  exhibit  splinters  on  the 
surface  of  its  fracture  must  ultimately  depend  on  its  structure,  what- 
ever that  may  be. 

In  the  former  of  the  two  supposed  cases  we  may  indeed  say,  that 
the  fracture  is  fibrous,  meaning  the  surface,  produced  by  the  fracture, 
though  in  truth  the  fibres  belong  to  the  structure.  But  in  the  latter  of 
these  cases,  although  the  splintery  appearance  of  the  fracture  depends 
Gtk  the  structure,  we  cannot  with  propriety  substitute  the  word  structure 
in  the  place  of  fracture,  and  say  that  the  structure  is  splintery. 

We  shall  now  describe  the  various  structures,  observed  in'  minerals. 

148.  Fibrous  structure.  The  fracture  of  fibrous  minerals,  when 
made  in  the  direction  of  the  fibres,  obviously  brings  to  view  their  struc- 
ture. It  presents  a  surface,  composed  of  fine  threads  or  fibres.  Some- 
times these  fibres  are  too  minute  and  delicate  to  permit  a  measurement 
of  their  breadth;  indeed  they  are  sometimes  so  very  minute  and  closely 
applied  to  each  other,  that  the  mineral  appears  compact,  except  in  being 
marked  with  very  delicate  strife^ — From  this  exti-cme,  their  breadth 
gradually  increases,  till  it  becomes  capal)le  of  bein":  measured,  and  is 
sometimes  so  great,  that  the  structure  may  be  considered  intermediate 
between  fibrous  and  foliated.  Their  comparative  breadths  or  sizes  may, 
however,  be  sufiiciently  distinguished  by  the  terms  broad  or  narrow, 
coarse  or  fine,  or  capillary^-^Theiv  direction  may  be  straight  or  curved. 
—-Their  relative  position  may  be  parallel  or  diverging.  In  the  latter 
case,  the  fibres  are  said  to  be  fascicular,  like  a  bundle  of  rods,  or  scopi- 
form,  like  a  broom,  when  they  diverge  from  a  centre  on  one  side  only ; 
radiated  or  stellated,  when  they  diverge  on  all  sides  from  a  common 
centre ;  promiscuous,  when  they  cross  each  other  in  various  directians. 
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The  broader  fibres  are  frequentl  j  separable  from  each  other,  and 
«ften  terminate  in  a  crystal,  which  causes  them  to  appear  pointed.  In* 
deed  minerals,  having  a  fibrous  structure,  are  always  the  result  of  a 
disturbed  crystallization,  and  are  often  obviously  composed  of  acicular 
crystals,  adhering  longitudinally. 

The  structure  just  described  is  often  divided  into  two  kinds.  When 
the  fibres  are  too  narrow  to  be  measured,  the  structure  or  fracture  ia 
said  to  be  fibrous ;  but,  when  the  fibres  become  broader,  it  is  said  to  be 
radiated.  They  are,  however,^6res  in  both  cases ;  and  their  compara- 
tive breadths  may  be  sufficiently  indicated  by  the  terms  already  men- 
tioned. If  greater  accuracy  be  requisite  in  regard  to  the  broader  fibres, 
their  average  breadth  may  be  estimated  or  actually  measured. 

149*  Foliated,  laminated,  or  lameUar  strudure.*  This  structure  is 
found  in  minerals,  composed  of  thin  plates  or  laminse.  When  such 
minerals  are  broken,  the  surface  of  the  laminas  appears  smooth,  shining^ 
or  polished,  like  the  surface  of  a  crystal.  In  fact,  minerals,  having  a 
foliated  structure,  are  always  the  result  of  crystallization ;  and,  when 
they  are  divided  or  separated  in  the  direction  of  their  lamime,  it  cannot 
with  propriety  be  called  a  fracture;  it  is  really  a  mechanical  division 
of  a  crystallized  substance  (59). 

.  Several  particulars  are  to  be  observed  in  regard  to  this  structure. 
The  magnittuk  of  the  lamina  may  vary  from  very  large  to  very  small.  In 
some  cases,  a  single  plate  extends  through  the  whole  mass ;  in  others,  the 
plates  resemble  very  minute  scales,  not  easily  discernible,  except  by 
the  reflection  of  light  from  their  polished  surfaces.  If  the  mineral  be 
composed  of  granular  distinct  concretions,  the  size  of  the  folia  or  lamel- 
Ise  is  determined  by  that  of  the  grain8^-*The  direction  of  the  lamin» 
may  be  straiglit ;  curved  ;  undulated  ;  or  indeterminatef  that  is,  lying 
irregularly  in  various  directions. 

Hie  most  important  circumstance,  connected  with  this  structure,  is 
the  direction  or  directions,  in  which  it  is  exhibited ;  or,  in  other  words, 
the  directions  of  the  natural  joints  of  the  mineral,  for  it  is  at  these  only, 
that  a  cleavage  or  mechanical  division  can  be  effected  (36).  In  some 
minerals,  there  is  but  one  direction,  in  which  their  component  lamime 
can  be  so  separated,  as  to  cxliibit  a  smooth,  shining  surface.  Other 
minerals  may  be  divided  in  two,  three,  or  more  directions.  But  in  all 
cases,  where  the  mineral  Cfrn  be  tlius  divided  in  two  or  more  directions, 
it  is  very  important,  that  tlie  angles,  which  the  laminee  form  with  each 
other,  should  be  accurately  measured.  This  measurement  renders 
mechanical  division  even  in  masses,  which  have  not  a  crystalline  form* 
an  important  character  in  determining  the  nature  of  the  mineral. 


*  The  tormi  IbUMed^-laiwMted— temeltar  or  konellaleA are  all  employed  tonprendiisi 
Tbe  fint  niay  be  viewed  ■•  die  mott  general,  and  at  indicathiff  noOiioK  in  regard  to  tlie  tize  of  Uie  •>- 
'la  or  lauinK.   Tlie  ■caond  k  uwally  applied  to  mincfBli,conipoiadof  lirge  laaMiue ;  aadtfcc third  t» 
wfaote  lainintt  are  oaalL 
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The  structure,  of  which  we  are  gpeakiDg,  is  said  to  be  ftfftdig  or 
imperfectUf  foliated,  according  as  the  plates  or  folia  separate  with  more 
or  less  ease,  and  exhibit  a  surface  more  or  less  smooth  and  polished* 
Sometimes  the  folia  i^pear  only  on  certain  parts  of  the  sur&ce,  and 
cause  it  to  glimmer. 

Some  minerals,  when  broken,  exhibit  long  and  narrow  lamin«  or 
plates,  more  or  less  resembling  the  blade  of  a  knife,  and  c^ten  verj  thin 
at  one  edge.  Such  minerals  are  sometimes  said  to  have  a  hladed  struc- 
ture. The  blades  or  lamince,  variously  aggregated,  are  sometimes  only 
imperfect,  compressed  prisms,  and  always  the  result  of  imperfect 
crystallization. 

150.  8laty  structure.  Minerals,  exhibiting  this  structure,  are  com- 
posed of  somewhat  tiiick  and  extensive  layers,  which  may  be  straight, 
curved,  or  undulated;  but  the  surfaces  of  the  layers  are  not  smooth  and 
polished,  as  in  minerals,  having  a  foliated  structure.  They  split  in  one 
direction  only ;  but  the  layers  are  often  traversed  by  nearly  parallel  seams. 
In  fine,  this  structure  appears  in  substances  not  crystallized,  whereas 
the  fdiated  belongs  to  minerals,  more  or  less  perfectly  crystallized. 

When  minerals  appear  to  be  composed  of  different  layers,  which  do 
not,  however,  easily  separate  from  each  other,  their  structure  is  rather 
stratified,  than  slaty. 

151.  Granular  structure*  When  a  mineral  is  composed  of  grains, 
either  large  or  small,  but  still  visible  to  the  eye,  its  structure  may  be 
called  granular,  as  in  granular  limestone.  Such  minerals  are  sometimes 
described  as  composed  of  granular  distinct  concretions  (137).  The  size 
of  the  grains  may  vary  from  very  coarse  to  very  fine,  which  are  not 
perceptible  without  the  aid  of  a  glass. 

Sometimes  the  structure  of  each  grain  is  lamellar  or  foliated,  as  in 
the  preceding  example ;  and  this  compound  structure  of  the  mineral  is 
ealled  granularly  foliated. 

When  the  grains  become  invisible  to  the  eye,  even  with  the  aid  of  a 
glasSy  in  consequence  of  their  minuteness,  the  mineral  is  said  to  have  t 
compact  texture  ;  such  is  that  of  jasper. 

£2.  Fracture* 

152.  By  the  term  fracture  is  intended  the  appearance  of  Hie  surf  aee* 
produced  by  breaking  a  mineral  in  any  direction,  which  does  not  coin- 
cide with  a  natural  joint  or  seam.  We  have  already  (147)  explained 
the  distinction  between  the  terms  structure  and  fracture,  and  also  what 
is  to  be  understood  by  a  fibrous  or  foliated  fracture. 

In  niinerals  not  crystallized,  the  fracture  may  be  made  in  any  di- 
rection, provided  natural  seams  be  avoided.r-*rn  minerals  of  a  prismatic 
Ibrm,  it  should  be  stated,  wheAcnr  the  fracture  be  longitudinal  or  trans- 
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verse ;  for  these  are  offen  different.  Thu8  a  prismatic  crystal  of  horn- 
blende may  be  mechanically  divided  in  the  direction  of  its  axis,  that  is. 
its  lon^tudinal  fracture  is  foliated ;  whereas  its  transverse  or  cross 
fracture  is  uneven. 

We  are  now  to  describe  the  several  varieties  of  fracture. 

153.  Splintery  fracture*  The  fracture  is  called  splintery,  when  the 
surface,  produced  by  breaking  a  mineral,  is  nearly  even,  but  exhibits 
small  portions  of  the  mineral,  like  splinters  or  scales,  somewhat  thicker 
at  one  extremity  than  the  other,  and  still  adhering  to  the  surface  by 
their  thicker  extremities.  That  part  of  the  splinter  or  scale,  which 
projects  above  the  surface  of  the  mineral,  becomes  very  thin  at  its 
edges,  and  hence  permits  a  little  light  to  pass.  By  this  light,  these 
projecting  scales  or  splinters  become  visible,  and  may  be  distinguished 
as  coarse  or  fine* 

154.  Even  fracture.  This  scarcely  needs  a  remark.  The  surface 
produced  is  nearly  plane,  having  few  or  no  perceptible  inequalities.  It 
sometimes  passes  into  the  large  conchoidal  fracture. 

155.  Ckmcfioidal  fracture,  A  fracture  is  said  to  be  conchoidal, 
when  its  surface  exhibits  concave  depressions,  and  convex  elevations* 
as  if  it  had  been  impressed  by  a  shell ;  and  hence  its  name.  These 
cavities  and  elevations  have  a  roundish  form,  and  their  surface  is  some* 
times  marked  with  projecting  lines  or  wrinkles^-— This  fracture  may  be 
perfectly  or  imperfectly  conchoidal.  .The  cavities  may  be  large,  or  verf 
small ;  deep  or  flat,  tlie  latter  of  which  passes  into  the  even  fracture. 

Some  varieties  of  this  fracture  are  with  great  propriety  said  to  be 
tifufuiaf€(/.-^When  the  cavities  and  elevations  are  imperfect  and  small, 
with  irregular  boundaries,  this  fracture  gradually  passes  into  the 
following. 

156.  Uneven  fracture.  This  exists,  when  the  surface,  produced 
by  the  fracture,  exhibits  numerous  inequalities.  The  elevations  on  this 
surface  are  usually  sharp  or  angular,  somewhat  abrupt,  and  irregularly 
disposed.  According  to  their  size,  the  fracture  is  said  to  be  coarse  or 
fine  grained  uneven.    It  passes  into  the  following. 

157.  Earthy  fracture.  The  surface  of  this  fracture  is  rough,  the 
elevations  and  depressions  being  very  minute.  Minerals,  which  pre- 
sent this  fracture,  are  dull  and  opaque,  and  have  probably  been  formed 
by  precipitation  from  some  fluid,  in  which  they  were  minutely  di- 
vided and  suspended,  rather  than  dissolved.  Chalk  exhibits  this 
fracture. 

158.  Hackly  fracture.  This  is  peculiar  to  metals.  It  is  not  easily 
distinguished  by  the  eye,  but  may  be  discovered  by  attempting  to  pass 
the  finger  over  its  surface,  from  which  very  fine,  short,  and  sharp  points 
seem  to  project,  and  impede  the  progress  of  the  finger« 
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Sd.  Shape  cf  the  fragments. 

159.  When  a  mineral  of  a  moderate  size  receives  a  heavy  blow,  it 
usnall  J  separates  into  a  number  of  fragments,  which  are  commonly  very 
irr^lar  in  their  shape.  But,  when  the  mineral  has  a  crystalline  struc- 
ture, and  its  laminse  easily  separate  at  the  natural  joints  in  two  or  mor^ 
directions,  the  form  of  the  fragments  is  more  or  less  regular.  Hence 
Aey  are  sometimes  prismatic,  cubic,  rhomlnc,  trapezoidal,  &c.-^Wheii 
ike  fragments  are  somewhat  irregular,  they  may  still  assume  a  deter- 
minate form.  Thus,  they  may  be  cuneiform,  like  a  wedge ;  splintery  ; 
tabular,  &c.  In  most  cases,  even  these  forms  result  from  a  confused 
crystallization,  or  the  aggregation  of  imperfect' crystals. 

"When  tlie  fragments  are  altogether  irregular  or  indeterminate  in 
their  form,  they  may  still  be  distinguished  in  some  d^ee  by  their 
edges  and  angles,  some  being  sharp  edged,  and  others  blunt  edged  in 
various  degrees. 

24.  Tenacity. 

160.  It  is  in  consequence  of  possessing  this  property,  that  certain 
substances  permit  themselves  to  be  drawn  into  wire,  or  flattened  under 
a  hammer ;  in  the  former  case  the  substance  is  ductile  ;  in  the  latter, 
malleable.  A  mineral  is  sometimes  said  to  be  ductile  also,  when  it  may 
be  moulded  between  the  fingers,  or  cut  into  slices.  It  is  called  sectile, 
when,  being  cut  with  a  knife,  tjie  separated  particles  do  not  fly  away, 
krat  renudn  on  the  mass. 

S5.  Magnetism. 

161.  It  is  well  known,  that  two  north  or  ^wo  south  poles  of  a  mag- 
netic needle  repel  each  other,  when  brought  near ;  and,  on  the  contrary, 
that  a  north  and  south  pole  attract  .each  other  in  a  similar  situation. 
Hence  any  mineral,  which,  being  alternately  presented  to  the  two 
poles  of  a  magnetic  needle,  attracts  the  one  and  repels  the  other,  is 
said  to  be  magnetic,  or  to  possess  polarity. 

If  a  small  needle  of  pure  iron  be  alternately  presented  to  the  two 
poles  of  a  magnet,  it  will  be  attracted  by  both  poles  ;  because  the  mag- 
net produces  in  that  end  of  the  iron  needle,  which  is  nearest  to  itself,  a 
polarity  contrary  to  its  own.  On  removing  the  iron,  however,  its 
magnetism  disappears. 

Hence  to  determine  whether  a  given  mineral  possess  magnetic  po- 
larity, it  is  often  necessary  to  employ  a  needle,  which  has  a  very  feeble 
•magnetic  power;  for,  if  the  power  of  the^ needle  be  in  a  great  degree 
superior  to  that  of  the  mineral  presented,  each  extremity  of  the  needle 
may  produce  in  the  mineral  a  polarity,  contrary  to  its  own,  and  conse- 
^nentiy  attraction  only  \n\\  appear  at  both  poles. — A  delicate  needle  is 
superior  to  a  magnetic  bar  for  detecting  tlie  existence  of  magnetism. 
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According  to  the  experiments  of  Col.  Gibbs,  the  power  of  a  magnet, 
which  has  been  kept,  for  a  long  time,  lying  down  in  a  dark  place,  is 
rapidlj  and  verj  considerably  increased,  when  the  magnet  is  exposed* 
in  a  similar  position,  to  the  sun's  rays.  (See  Magnetic  Oxide  of  Iron*) 

162.  The  property  of  magnetism  is  found  in  certain  ares  of  iron^ 
and  in  some  other  minerals,  which  contain  a  portion  of  iron.  But  iron 
does  not  usually  exhibit  magnetic  properties,  unless  examined  in  its 
wetalUc  state,  or  in  that  of  a  protoxide*  When  it  is  higfUy  oxidated^ 
or  when  it  is  combined  with  a  certain  proportion  of  sulphur,  arsenic,  &c 
its  magnetism  disappears.  Hence  it  is,  that  certain  ores  of  iron,  as  the 
common  sulphuret  of  iron  (pyrites),  do  not  appear  magnetic,  unless  pre- 
Tiously  heated  in  the  flame  of  a  candle,  or  before  the  blowpipe,  by  which 
they  are  deprived  of  a  portion  of  sulphur,  or  whatever  had  counteracted 
their  magnetic  powers. 

163.  It  appears,  however,  that  magnetism  belongs  to  a  greater  num- 
ber of  minerals,  than  has  been  generally  supposed.  For  this  discovery, 
we  are  indebted  to  experiments,  devised  by  the  celebrated  HaUy,  with 
that  philosophical  delicacy,  by  which  he  is  so  peculiarly  distinguished. 
Such  indeed  is  the  delicacy  of  the  experiihent,  that  an  extremely  minute 
quantity  of  magnetism  may  be  thus  indicated^-— When  the  property  of 
magnetism  can  be  made  sensible  only  in  the  mode  now  to  be  explained, 
it  will,  in  the  following  descriptions  of  minerals,  be  designated,  as  double 
magnetism  ;  a  phrase,  suggested  by  the  iact,  that  the  result  depends  on 
the  combined  forces  of  the  magnetism  of  die  earth  and  of  a  magnetic  bar. 

For  experiments  with  double  magnetism,  a  needle,  made  of  the  best 
steel,  highly  magnetic,  furnished  with  a  cap  of  ag^te  or  quartz,  and 
moving  on  a  very  fine  point,  should  be  employed.  It  is,  however, 
scarcely  possible  to  explain  the  mode  of  conducting  the  experiment; 
without  briefly  stating  the  principles,  on  which  it  depends. 

It  is  well  known,  that,,  when  a  magnetic  needle  is  permitted  to  re- 
volve freely  on  a  point,  it  will  remain  at  rest  only  in  the  direction  of 
the  magnetic  meridian.  If  the  needle  is,  by  any  means,  a  little  deflect- 
ed from  the  line  of  this  meridian,  it  endeavors  to  return  to  its  former 
position  with  a  force,  proportional  to  the  sine  of  the  angle,  which  it 
forms  vrith  die  magnetic '  meridian.  This  force  continues  to  increase 
till  the  needle  has  passed  through  90^,  and  then  decreases ;  but  the 
iBorene  from  0°  to  90°  is  in  a  decreasing  ratio,  or,  in  other  words,  it 
C«qaires  more  force  to  deflect  the  needle  from  0^  to  10°,  than  from  80° 
te  90^;— «nd  the  decrease  %om  90°  to  180°  is  in  an  increasing  ratia 
any  force,  which  is  able  to  move  the  needle  to  a  point  beyond 

«  h  more  than  sufficient  to  cause  it  to  describe  the  second  quadrant. 

ylf  We  suppose  the  needle  to  be  affected  by  the  magnetism  of  the 

Oily,  it  will  rest  in  the  direction  of  the  magnetic  meridian*    If 
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the  90uih  pole  of  a  magnetic  bar^  Ijing  in  the  direction  of  the  needle, 
and  on  the  same  level,  be  placed  near  to  the  south  pole  of  the  needle,  it 
will  repel  the  needle  from  its  originalposition,  till  the  magnetic  attrac- 
.  tion  of  the  earth  and  the  repelling  power  of  the  bar  are  precisely  equal ; 
—and,  by  causing  the  bar  gradually  to  approach  the  needle,  tlie  repul- 
sion may  be  increased,  till  the  needle  forms  nearly  a  right  angle  with 
the  magnetic  meridiand — Let  it  be  supposed  to  stand  at  85^,  or  between 
that  and  90°  ;  it  is  obvious  from  the  foregoing  principles,  that  a  very 
small  attracting  force,  applied  to  the  needle,  will  cause  it  to  pass  the 
point  90° ; — and,  when  it  has  passed  this  point,  it  will  revolve,  if  the  bar. 
remains  stationary,  till  it  reaches  the  direction  Sf  the  magnetic  meridian* 

^hen  the  needle  stands  in  the  position  just  described,  viz.  nearly  at 
right  angles  to  the  magnetic  meridian,  the  mineral,  whose  feeble  mag- 
netism is  to  be  examined,  must  be  presented  near  to  the  needle,  in  such 
manner,  that  its  attraction  may  tend  to  cause  the  needle  to  pass  the 
point  90°.  If  the  mineral  possess  magnetism,  motion  will  be  communi- 
cated to  the  needled—Could  the  needle  be  made  to  rest  precisely  at 
90^,  motion  would  then  be  produced  by  a  smaller  degree  of  magnetic 
attraction,  than  at  any  preceding  point. 

By  experiments  with  double  magnetism,  several  c^  the  oxides  and 
salts  of  iron,  which  do  not  affect  the  needle  in  the  usual  mode  of  trial, 
are  found  to  possess  magnetism.  In  fine,  M.  Haily  remarks,  that  this 
character  may  be  employed  t«  distinguish  the  garnet  and  chrysolite, 
when  cut  and  polished,  from  other  gems  of  similar  colors,  but  of  much 
flvperior  value. 

164.  Iron,  however,  is  not  the  only  metal,  capable  of  exhibiting  . 
magnetic  properties.  Pure  nickel  is  attracted  by  the  magnet,  and  is 
smsceptible  of  polarityd-*-Cobalt  also,  according  to  the  experiments  of 
Wenzel  and  Tassaert,  is  attracted  by  the  magnet,  and  capable  of  be- 
coming permanently  magnetic.  Other  chemists,  howeyer,  attribute  this 
property  in  cobalt  to  the  presence  of  a  small  quantity  of  iron. 

165.  Some  minerals,  among  which  are  serpentine,  granite,  gneiss, 
and  mica  slate,  although  not  visibly  containin^c  magnetic  matter,  occa- 
sionally affect  the  needle  of  a  compass,  and  cause  it  to  deviate  several 
d^rees  from  its  true  position.  In  one  instance,  the  deviation,  produced 
by  mic4.  slate,  was  found  by  Dr.  J.  Webster  to  be  15°. 

26.  Electricity. 

166.  It  will  be  recollected,  that  there  are  t^vo  kinds  of  electricity, 
which  are  called  positive  and  negative,  or  vitreous  and  resinous,  accord- 
ing as  they  are  produced  by  exciting  smooth  glass,  or  any  resinous  sub- 
stance. It  will  also  be  recollected,  that,  when  two  bodies  possess  the 
same  Vfnd  of  electricity,  whether  positive  or  negative,  they  repel  each 
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other ;  but,  if  one  pos^ss  positive  electricity  and  the  other  negative, 
thej  attract  each  other. 

A  considirable  number  of  minerals  may  be  rendered  electric  by 
friction  with  the  hand  or  woollen  cloth ;  and,  when  thtis  excited,  they  are 
capable  of  attracting  light  bodies,  or  of  moying  a  delicate  electrometer. 

167.  Among  the  minerals,  which  afe  capid)le  of  exhibiting  electric 
properties,  there  are  a  few,  which  acquire  electricity  by  being  heatfd, 
either  by  simple  exposure  to  a  fire,  or  by  immersion  in  hot  water.    But 
those  minerals,  which  are  excited  by  heat,  acquire,  at  the  same  time, 
both  positive  and  negative  electricity ;  and  so  separated,  that,  on  whatever 
part  of  the  mineral  the  positive  may  appear,  the  negative  will  be  found 
on  the  part  diametrically  opposite.   Thus  if  positive  electricity  appear  on 
one  side,  or  at  one  extremity  of  a  crystal,  negative  electricity  will  exist 
on  the  opposite  side,  or  at  the  other  extremity.    And  it  is  very  remark- 
able, *that,  in  crystallized  minerals,  excitable  by  heat,  the  opposite  parts 
of  the  crystal,  on  which  the  two  electricities  appear,  are  almost  always 
different  from  each  other  in  their  configuration,  or  number  of  sides, 
although  similarly  situated  in  reference  to  the  crystal  itself.    Thus  if 
it  be  a  prismatic  crystal  of  tourmaline,  and  if  the  two  electricities  appear 
at  the  two  extremities  or  summits  of  the  prism,  these  two  summits  will 
differ  from  each  other  in  the  number  or  situation  of  their  sides.*    Most 
frequently  that  part  of  the  crystal,  wliich  possesses  positive  electricity, 
presents  the  greater  number  of  faces.    On  the  contrary,  it  is  usually  the 
case,  that,  when  a  crystal  does  not  become  electric  by  heat,  the  opposite 
parts  are  similar.    Sometimes  certain  angles  or  faces  possess  positive 
electricity,  while  the  opposite  angles  or  fiices  exhibit  negative. 

168.  It  may  be  stated  as  a  general  fact,  with  very  few  exceptions, 
that  stones  and  salts,  possessing  a  considerable  degree  of  purity,  and 
having  their  surfaces  polished,  acquire  positive  electricity ;  but,  if  their 
surfaces  are  not  smooth  and  polished,  they  may  acquire  negative  elec- 
tricity, as  is  the  case  with  rough  glass. 

Combustibles,  the  diamond  excepted,  become  negatively  electric  by 
friction.  The  diamond,  whether  polished  or  unpolished,  always  be- 
comes positive. 

Ores  are  usually  conductors  of  electricity,  with  the  exception  of 
some  metallic  salts,  which  become  positive  by  friction. 

169.  For  observing  the  electricity  of  minerals  the  electrometer  (PI. 
I,  fig.  12.)  is  the  most  convenient  instrument  In  this  figure  a  6  is  a 
needle  of  copper,  terminated  at  each  extremity  by  a  small  ball,  and  mov- 

*  The  different  oonfi[pintion  of  the  opporite  parts  of  a  crystal,  exhibiting  the  two  kinds  of  elec- 
tricity, has  been  supposed  to  be  a  uniform  fkct.  But  more  extensare  obtenrations  seem  to  diow,  that  it 
is  not  always  the  case.  Some  toarmalines  from  Pegu  and  Ceylon,  which  give  both  eleetridtiei,  appear 
to  have  both  summiu  perfectly  regular  and  similar.  Another  exception  appears  in  the  dodecaedral 
cr^-stah  of  the  borate  of  magnesia.  (Boum§n,) 
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ing  very  easily  on  a  pivot  at  the  centre.  At  c  the  instrument  has  a  me- 
tallic base«  If  a  mineral,  which  has  been  excited,  either  by  friction  or 
heat,  be  presented  near  to  one  of  the  balls,  the  needle  turn||  whether  the 
electricity  be  positive  or  negative  ;  and  the  force  of  the  electricity  may 
be  estimated  by  the  distance,  at  which  the  needle  begins  to  move. 

To  determine  which  kind  of  electricity  a  mineral  possesses,  the 
needle  must  previously  be  electrified,  either  positively  or  negatively ; 
which  may  be  done  in  the  following  manner.  Let  the  instrument  be 
insulated  by  placing  it  on  (i,  a  plate  of  glass  or  resin.  Having  excited 
a  tube  of  glass,  or  a  stick  of  sealing  wax,  place  one  finger  on  the  metal- 
lic base  c  of  the  electrometer,  and  then  bring  the  excited  glass  or  seal- 
ing wax  e  within  a  small  distance  of  -one  of  the  balls  of  the  needle. 
When  the  needle  is  sufficiently  electrified,  first  withdraw  the  finger, 
and  then  remove  the  glass  or  sealing  wax.  If  now  an  excited  mineral 
be  presented  to  the  needle,  they  will  repel  or  attract  each  other,  accord- 
ing as  they  possess  the  same  or  opposite  kinds  of  electricity.  But,  as 
the  electricity  of  the  needle  is  known,  that  of  the  mineral  may  be  de- 
termined. 

170.  If  the  electrometer  be  insulated,  and  the  needle  then  touched 
with  a  stick  of  excited  sealing  wax,  it  becomes  negatively  electrified*— r 
The  metallic  base  of  the  electrometer  may  be  omitted,  and  the  lower 
extremity  of  the  pivot  or  wire,  on  which  the  needle  revolves,  inserted  in 
a  base  of  sealing  wax.  When  the  instrument,  thus  modified,  is  nega- 
tively electrified  by  contact  with  excited  sealing  wax,  the  needle  retains 
its  electricity  a  long  time,  even  in  damp  weather* 

To  ascertain  the  electric  poles,  or  those  parts  of  a  crystal,  which 
possess  contrary  electricities,  let  a  thread  of  silk  about  one  fourth  of 
an  inch  in  length  be  connected  to  one  extremity  of  a  rod  of  sealing  wax, 
which  must  then  be  excited.  To  this  thread  of  silk,  which  of  course  is 
negative,  let  the  sides,  angles,  or  summits  of  the  mineral  under  examina- 
tion be  successively  presented ;  and  the  attraction  or  repulsion  observed 
will  indicate  those  parts  of  the  crystal,  where  the  two  electricities  reside. 

171.  Sealing  wax,  when  rubbed  by  most  minerals,  becomes  negative. 
There  are,  however,  a  few  minerals,  of  which  the  sulphuret  of  molybdena 
is  one,  which,  being  rubbed  on  sealing  wax,  communicate  to  it  positive 
electriciQr.  In  these  experiments  both  the  wax  and  mineral  should 
possess  smooth  surfaces  of  considerable  extent 

17S.  Some  minerals  acquire  electricity  merely  by  pressing  them, 
for  a  very  short  time,  between  the  thumb  and  finger,  applied  to  opposite 
surfiM^es.  This  is  peculiarly  the  case  with  pure,  transparent  substances, 
which,  by  mechanical  division,  may  be  reduced  into  laminee  with  two 
plane,  parallel  surfaces.  Thus,  according  to  Hatty,  if  a  thin,  rhombic 
plate  of  carbonate  of  lime  (Iceland  spar)  be  insulated^  and  pressed  upon 
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its  two  broader  surfaces,  it  acquires  positive  electricitj,  which  contin- 
ues from  10  or  12  hours  to  3  or  4  daysd — Arragonite,  thus  pressed,  pre- 
serves its  electricity  about  one  hour  only. — A  minute  prism  of  Iceland 
spar,  suspended  by  a  thread  of  silk,  and  excited  by  pressure,  forms  a 
delicate  electrometer.    ' 

173.  The  power  of  conducting  electricity,  possessed  by  some  miner- 
als, may  enable  us  to  detect  the  existence  of  metallic  matter ;  for  this 
purpose  the  mineral  must  be  insulated  and  connected  with  an  electrified 
conductor.  It  must  however  be  remembered,  that  carbon  is  also  a  good 
conductor  of  the  electric  fluid. 

The  power  of  acquiring  electricity  by  heat^  the  comparative  facility, 
with  which  minerals  become  excited  by  friction,  and  the  comparative 
strength  of  their  electricities,  often  constitute  important  characters  for 
determining  the  nature  of  minerals,  even  when  cut  and  polished.  Thus 
ehrysoberyl  may  be  distinguished  from  adularia  by  die  great  facility, 
with  which  the  former  is  excited. 

9,7.  Phosphorescence. 

174.  A  body  is  said  to  phosphoresce,  when  it  shines  with  a  feeble 
light,  unattended  by  any  sensible  heat  Some  minerals  exhilnt  this  prop- 
erty, when  rubbed  against  each  other,  or  when  scratched  by  any  other 
hard  body ;  and  a  few  phosphwesce  even  when  brushed  by  a  feather. 
Others  must  be  reduced  to  a  coarse  powder,  and  projected,  in  a  dark- 
ened room,  on  a  shovel  or  other  body,  heated  but  very  little  below  red- 
ness. Sulphuret  of  zinc  may  be  examined,  as  an  example  of  phospho- 
rescence by  friction,  and  the  fluate  or  phosphate  of  lime,  by  heat  Some 
minerals  j^osphoresce,  when  melted  by  the  blowpipe.  This  appearance 
ii  considered  by  Vauquelin,  us  indicating  the  presence  of  lime. 

This  property  does  not  appear  to  be  essential  to  those  minerals,  in 
which  it  exists ;  for  in  those  species,  which  most  uniformly  phospho- 
resce, there  are  certain  varieties,  wliich  refuse  to  yield  this  light  Thus 
the  variety  of  phosphate  of  lime,  called  asparagus  stone,  does  not  phos- 
phoresce ;  and  certain  dark  blue  fluates  of  lime  from  Cumberland,  Eng- 
land, yield  no  light  whatever.  (Boubnon.) 

The  color  of  the  light  is  variable,  being  green,  blue,  yellow,  reddish, 
fcc  and  may  even  change  during  the  experiment,  according  to  the  de- 
gree of  heat  or  some  other  circumstance. 

175.  In  general,  phosphorescence  more  frequently  appears  in  min- 
erals possessing  color,  than  in  those,  which  are  limpid  or  colorless. 
And  perhaps  the  most  interesting  circumstance,  attending  this  property 
of  fninerals,  is  the  connexion  between  the  phosphorescence  and  iixe  color 
of  the  mineral ;  particularly  when  the  former  is  developed  by  the  action 
of  heat    In  this  case,  as  the  light  diminishes,  the  color  gradually  dis- 
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appears ;  and,  when  the  cdor  has  entirely  departed,  the  phosphores- 
cence ceases.  ("JBoi^j^j^ro^.^ 

To  secure  a  proper  degree  of  heat  in  these  experiments,  it  is  per* 
haps  best  to  heat  a  shovel,  till  it  becomes  red ;  and,  having  entered  a 
dark  room,  let  the  mineral,  in  a  state  of  powder,  be  prqected  on  the 
diovel  immediately  after  the  redness  disappears. 

Hie  time,  during  which  equal  quantities  of  different  minends  con- 
tinue to  phosphoresce,  is  variable.  Thus  phosphate  of  lime  loses  its 
color  and  phosphorescence  much  sooner,  than  fluate  of  lime. 

The  presence  of  a  phosphorescent  mineral,  disseminated  in  one, 
which  is  not  so,  may  sometimes  be  detected  by  this  property. 

28.  Specific  gravity. 

176.  Tlie  specific  gravity  of  a  body  is  its  weight,  compared  with 
that  of  another  body  of  the  same  magnitude.  Thus,  if  a  cubic  foot  of 
water  weigh  1000  ounces,  and  a  cubic  foot  of  iron  TOOO  ounces,  their 
comparative  weights  or  specific  gravities  are  as  1000  :  7000,  or  as 
100  :  700,  or  as  10  :  70,  or  as  1  :  7. 

It  is  well  known,  that,  when  a  body  is  immersed  in  water,  it  is  in 
some  degree  supported  by  the  water,  and  consequently  loses  part  of  its 
weight.  This  loss  of  weight  is  also  known  to  be  precisely  equal  to  the 
weight  of  a  quantity  of  water,  of  the  same  magnitude,  as  that  of  the 
body  immersed.  If  then  we  weigh  a  body  in  air,  we  have  its  absolute 
wei^t ;  if  we  weigh  the  same  body  in  water,  we  have  the  absolute 
weight  of  a  bulk  of  water  equal  to  that  body ;  for  it  is  equal  to  the 
weight,  which  that  body  loses  in  water.  We  hence  have  the  absolute 
weight  of  two  diffetent  bodies  of  equal  bulk ;  and  the  ratio  of  these 
weights  is  the  ratio  of  their  specific  gravities. 

For  convenience,  however,  the  weight  of  a  given  bulk  of  some  sub- 
stance must  be  assumed,  as  a  standard  or  unit,  with'  which  to  oonipare 
the  weight  of  the  same  bulk  of  all  other  bodies.  In  this  case  one  num- 
ber is  always  sufficient  to  express  the  specific  gravity  of  a  body,  be- 
cause the  standard  unit  is  understood. 

For  the  purpose  of  a  standard,  distilled  water  is  usually  employed^ 
a  cubic  foot  of  which  weighs  1000  avoirdupois  ounces.  This,  we  have 
already  seen,  may  be  called  1000,  or  100,  or  10,  or  1,  adding  decimals 
as  far,  as  becessary.  If  we  assume  1,  as  the  standard,  the  following 
proportion  will  give  the  specific  gravity  of  all  bodies  heavier  than 
water  ^— as  the  weight,  which  a  body  loses  in  water,  is  to  its  absolute 
weight,  so  is  1  to  the  specific  gravity  required.  If  the  mineral  be  light- 
er than  water,  add  the  weight,  which  is  necessary  to  make  it  sink  in 
water,  to  its  weight  in  air,  and  then  say,  as  this  sum  is  to  its  weight  in 
air^  so  is  1  to  the  specific  gravity. 
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177.  On  the  preceding  principles  is  founded  the  method  of  taking 
specific  gravities  by  the  instrument,  commonly  called  J>/%chol8on*9 
Pmiable  Balance  (PI.  II,,  fig.  21). 

The  body  of  this  instrument  is  a  hollow  cylinder  of  tinned  iron,  of 
fihich  each  extremity  a  and  b  terminates  in  a  cone.  From  the  vertex  of 
the  upper  cone  a  small  stem  of  brass  a  c  rises  perpendicularly,  bearing 
on  its  upper  extremity  a  small  tin  cup  A,  From  the  vertex  of  the  lower 
eone  is  suspended  a  similar  cup  e,  attached  to  a  cone  of  lead  under- 
neath it,  as  a  ballast  Both  the  cups  may  b#  removed,  when  the  balance 
is  not  in  use. 

When  this  instrument  is  placed  in  a  vessel  of  water,  a  portion  of 
the  cylinder  ought  to  swim  above  the  surface  of  the  water.  The  tin 
cup  d  is  then  to  be  loaded  with  weights,  till  the  instrument  sinks  so  far, 
ftat  the  surface  of  the  water  may  exactly  coincide  with  a  mark  near/ 
on  the  brass  stem.  The  quantity,  necessary  to  make  the  instrument  sink 
thus  far,  may  be  marked  on  the  cup,  as  a  given  quantity  for  future  use. 
Suppose  this  quantity  to  be  600  grains,  which  may  be  called  the  balance 
weight,  and  will  serve  for  taking  the  specific  gravity  of  any  substance, 
whose  absolute  weight  is  not  greater  than  that  of  the  balance 
weight 

To  ascertain  the  specific  gravity  of  a  mineral,  place  it  alone  in  the 
nppet  cup,  and  add  weights,  till  the  mark  on  the  stem  coincides  with 
the  surface  of  the  water ;  and  suppose  this  to  be  210  grains.  Subtract 
the  210  grains  from  the  balance  weight  of  600  grains ;  and  the  remain- 
ing 390  grains  is  the  absolute  weight  of  the  mineral  in  air.  Let  the 
mineral  be  now  removed  to  the  lower  cup ;  but,  as  it  weighs  less  in 
water,  than  in  air,  the  mark  on  the  stem  will  rise  a  little  above  the 
surface  of  the  water.  Additional  weights  must  now  be  placed  in  the 
upper  cup,  till  the  mark  on  the  stem  again  coincides  with  the  surface  of 
the  water.  Suppose  this  to  be  80  grains,  which  will  of  course  be  the 
weight  of  a  quantity  of  water  precisely  equal  in  bulk  to  the  mineral. 
We  now  have  the  absolute  weights  of  equal  bulks  of  water  and  of  the 
mineral ;  then  say,  as  80  :  390  : :  1,000  :  4,875,  the  specific  gravity. 

If  the  mineral  under  examination  be  ligliter,  than  water,  it  must  be 
confined,  when  weighed  in  the  lower  cup ;  and  the  weight  of  whatever 
confines  it  is  to  be  regarded,  as  belonging  to  that  of  die  instrument  In 
other  respects  the  process  is  the  same,  as  the  preceding.  But,  as  the 
mineral  is  lighter  than  water,  it  is  evident  the  second  term  of  the  pro- 
portion will  be  less  than  the  first 

If  the  mineral  very  sensibly  absorb  water,  which  fact  may  be  dis- 
covered by  the  gradual  sinking  of  the  instrument,  after  the  specimen  is 
placed  in  the  lower  cup,  although  no  additional  weight  is  put  into  the 
upper  cup,  the  weight  of  the  water  imbibed  must  be  ascertained  by 
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again  weighing  the  mineral  in  air ;  and  is  then  to  be  added  to  the  firsi 
term  of  the  proportion* 

Some  minerals  are  rapidly  dissolved  in  water*  In.  such  cases  some 
other  fluid,  as  oil  of  turpentine,  may  be  employed ;  or  the  water  may  be 
previously  saturated  with  a  portion  of  the  same  salt,  whose  specific 
gravity  is  to  be  taken** 

178.  The  specific  gravity  of  minerals,  belonging  to  the  same  species, 
often  varies  a  little,  either  from  the  accidental  mixture  of  coloring  mat* 
ter  or  other  foreign  ingredients,  or  from  a  more  or  less  intimate  com* 
bination  of  the  component  parts.  But,  notwithstanding  these  variations, 
the  character  drawn  from  the  specific  gravity  is  exceedingly  useful. 
For  by  taking  the  mean  specific  gravity  of  several  specimens  of  the 
same  species  in  a  state  of  as  great  purity,  as  can  be  procured,  something 
like  a  standard  of  specific  gravity  for  every  species  may  be  obtained.  In 
crystallized  minerals,  not  obviously  impure,  the  variation  from  the  mean, 
will  probably  be  within  the  limits  of  one  fiftieth  above  or  below.  In 
substances  not  crystallized  it  must  be  greater,  especially  in  certaio 
species  of  ores. 

SECTION  III. 

Chemical  Characters. 

179.  The  characters  to  be  described  in  this  section  are  called 
chemical,  because  it  is  the  business  of  chemistry  to  discover  and  exam- 
ine them.  They  are  all  to  be  ascertained  by  experiments,  which  pro- 
duce a  partial  decomposition  of  the  mineral,  or  a  separation  of  its  inte- 
grant particles.  In  most  cases  these  characters  are  exceedingly  impor- 
tant; more  especially  when  the  properties,  on  which  they  depend, 
belong  to  the  nature  of  tlie  mineral,  unaffected  by  any  accidental 
circumstance.  Their  number  is  indeed  considerable,  though  but  very 
few  are  commonly  employed ;  and  these  depend  on  very  simple  experi- 
ments, easily  performed,  and  requiring  very  little  apparatus.  A  com- 
plete analysis  of  the  mineral  is  not  included  in  the  characters,  of 
which  we  now  speak. 

1.  Furibility. 

180.  When  the  fusibility  of  a  mineral  is  mentioned,  it  is  always  to 
be  understood,  that  the  flame  is  supported  by  atmospheric  air,  or  by  air 

*  TKe  preeeding  experiment*  are  rappoted  to  be  nude  with  dtitilled  water  at  the  tcmperatare  of 
about  OP  Fahr.  huU  wbm  eommon  water,  at  a  different  temperature,  it  employed,  the  tru^  ipeeillo 
graTky  of  the  raineffal  in  dbtilled  water,  at  the  proper  temperature,  muit  be  determined  by  oaicula- 
tJon ;  fiir  the  method  of  which,  reftrenee  may  be  made  to  treatises  on  hydrwtaties. 

In  ihow  caaet,  where  the  greatctt  precision  is  not  requisite,  rain-water,  a'  a  temperature  near  to 
ttP,  will  RETe  resolts  suflleiently  accurate. 

Fluid  mineraU  are  firw  in  number  and  rtret  For  methods  of  obtaining  their  specific  gravity,  rtf- 
awy  he  mda,  ts  above. 
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respired  from  the  lungs^  unless  the  contrary  be  expressed.  The  effect 
produced  is  nearly  the  same,  whether  the  flame  be  impelled  by  pure 
air,  or  by  that,  which  proceeds  from  the  lungs.  But,  when  oxygen  gas 
is  employed,  many  minerals,  usually  called  infusible,  are  easily  melted. 

To  use  this  important  instrument,  it  is  necessary  to  acquire  the 
habit  of  propelling  through  a  tube  a  constant  stream  of  air  from  the 
mouth,  while  respiration  is  carried  on  through  the  nostrils.  Thougk 
somewhat  difficult  at  first,  it  is  soon  made  easy  by  practice. 

In  order  to  derive  the  greatest  benefit  from  the  fusibility  of  minerals, 
as  a  distinctive  character,  the  precise  temperature,  at  which  they  melt, 
when  in  a  state  of  purity,  as  well  as  the  -results  of  their  fusion,  ought 
to  be  known.  The  most  common  method  of  ascertaining  the  temper-^ 
ature  is  by  Wedgewood^s  Pyrometer  ;  but  this  instrument,  not  always 
uniform  in  its  results,  involves  the  use  of  a  forge,  which  it  may  not 
always  be  convenient  to  employ ;  it  is  also  difficult  to  inspect  the  pro- 
cess on  account  of  the  great  heat. 

181.  The  most  convenient  and  useful  method  of  examining  the 
fasibility  of  minerals  is  by  the  blowpipe.  It  is  true  we  do  not  here 
discover  the  temperatures,  at  which  fusion  takes  place ;  we  have,  how- 
ever, the  advantage,  not  only  of  inspecting  the  different  products  of  fu* 
sion,  but  also  of  observing  the  manner  of  fusion,  that  is,  the  various  ap- 
pearances, which  minerals  present,  while  melting.  These  appearances 
are  often  very  characteristic,  and  greatly  assist  in  determining  the  na-  ' 
ture  of  the  mineral.    Even  when  fusion  is  not  effected,  it  may  be 

>  important  to  observe  the  changes,  produced  in  a  mineral,  by  exposure 
to  a  high  heat 

182.  The  blowpipe,  in  its  most  common  and  simple  form,  is  a 
metallic  tube,  a  little  conical,  curved  near  the  lower  extremity,  and 
terminating  with  an  aperture  about  the  size  of  a  very  small  pin.— 
Its  construction  is  sometimes  varied  by  expanding  the  tube,  at  some 
point  near  the  centre,  into  a  bulb,  for  the  purpose  of  condensing  and  re- 
taining the  moisture  of  the  breath,  and  rendering  the  current  of  air  more 
re^lar.  It  is  also  convenient  to  have  the  upper  end  of  the  tube  tipped 
with  ivory  or  wood. — Oil,  tallow,  or  wax  may  be  employed  to  feed  the 
flame ;  and  the  wick  should  be  bent  a  little  frmn  the  aperture  of  the 
pipe  in  the  direction  of  the  blast 

The  flame,  which  is  directed  by  the  blowpipe  towards  the  mineral, 
assumes  the  form  of  a  cone,  whose  sides,  however,  are  not  very  well  de- 
fined. But  within 'this  flame  appears  a  second  conical  flame,  well  de- 
fined, and  of  a  bluish  colour ;— and  it  is  at  the  vertex  of  this  second  or 
interior  cone,  that  the  greatest  heat  exists. 
I^V  ^^-  Much  depends  on  the  size  of  the  fragment  to  be  melted,  and 
^HH|fait  of  its  support    It  is  essential,  that  the  iragment  should  be  ex- 
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tremel J  small»  never  exceeding  ft  grain  pf  pepper,  and,  when  the  min- 
eral nief^  with  great  difficulty,  not  larger,  than  a  pin's  head ;  otherwise 
a  part  of  it  will  be  withoii^,tbeJbcas  of  heat,  and  may  prevent  a  com* 
plete  fusion  by  cooling  that  part,  which  is  within  the  focusii 

Various  methods,  depending  on  the  nature  of  the  mineral,  must  be 
employed  for  supporting  the  fragment  before  the  flame.  Very  small 
finrceps  will  be  sufficient,  when  the  mineral  has  but  little  fusibility. 
For  substances  easily  fusible,  a  small  platina  or  silver  spoon  may  be  em- 
ployed. Sometimes  the  mineral,  either  by  itself^  or  mixed  widi  a  flux^ 
is  wrapped  in  a  small  piece  of  platina  leaf,  while  exposed  to  the  action 
of  the  blowpipe.  This,  according  to  Aikin,  is  the  best  support,  when 
the  result  of  fusion  is  a  colored  glass.  It  is  important,  that  these  me- 
tallic supports  should  be  very  small,  that  they  may  not  absoib  too  much 
caloric  When  metallic  oxides  are  to  be  reduced,  a  piece  of  very  com* 
pact  charcoal  forms  the  best  support  A  small  cavity  is  made  in  the 
charcoal,  in  which  even  minerals  in  a  state  of  powder  may  be  conven- 
iently examined,  especially  if  the  cavity  be  |Mutly  covered  by  another 
piece  of  charcoal. 

184.  Minerals,  while  exposed  to  the  action  of  the  blowpipe,  exhibit 
very  different  appearances,  which,  being  directly  before  the  eye,  are 
easily  observed,  and  should  be  minutely  described.  Sometimes  their 
color  is  changed,  or  entirely  disappears ;  or  phosphorescence  is  produc- 
ed. Some  minerals  decrepitate,  others  split  or  exfoliate,  when  exposed 
to  the  flame.  Some  indurate,  and  contract  their  bulk ;  others  effervesce, 
or,  rising  in  little  blisters,  melt  with  intumescence.  It  is  also  impor- 
tant to  examine  the  vapor  or  odor,  which  may  escape  during  the  exper- 
iment ;  in  fine,  the  color,  which  some  minerals  communicate  to  the 
flame,  and  the  different  colors,  which  they  exhibit  in  the  yellow  and 
blue  flames,  are  to  be  regarded.     ^ 

135.  It  is  important,  that  the  heat  should  be  gradually  applied. 
Hence  the  mineral  should  first  be  exposed  to  the  heat,  which  exists  even 
at  ^  short  distance  from  the  exterior  of  the  yellow  flame,  where  phospho- 
rescence and  decrepitation  sometimes  take  place.  Within  the  yellow 
flame,  or  at  its  vertex,  a  red  heat  is  produced,  and  many  important  changes 
may  be  effected ;  viz.  exfoliation,  as  in  selenite ;  intumescence ;  change 
of  color ;  the  escape  of  sulphur  and  arsenic  with  their  characteristic 
odors ;  and  the  fusion  df  some  metals. — When  the  greatest  heat  ^  the 
blowpipe  is  required,  the  mineral  must  be  held  at  the  vertex  of  the  in- 
terior, conical,  blue  flame. 

186.  The  degree  of  fusion,  and  the  results  obtained,  are  to  receive 
attention.  On  some  minerals  the  blowpipe  produces  no  effect  what- 
ever ;  others  are  partially  fused,  and  become  rounded  on  the  angles  and 
edgeSi  or  superficially  glazed ;  and  others  again  melt  with  great  ease. 

10 
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The  results  of  fusion  may  depend  in  some  degree  on  the  intensity 
or  continuance  of  the  heat,  as  well  as  on  the  nature  of  the  mineral. 
Some  minerals  by  the  action  of  the  blowpipe  are  merely  softened^  and 
alter  their  shape  a  little ;  or,  if  the  substance  be  in  loose  grains,  they 
become  agglutinated.  Others  are  converted  into  a  kind  of  porcelain, 
in  which  only  a  few  points  are  vitrified.  Some  melt  into  a  slag,  which 
is  an  opaque,  semivitreous  mass,  either  compact  or  porous,  containing 
metallic  matter ;  others  yield  a  tumefied  mass,  or  are  reduced  into  a 
ieoria,  which  is  light  and  porous ;  and  others  give  an  enamel,  which  has 
a  vitreous  aspect,  but  is  not  transparent;  sometimes  the  enamel  is  only 
tuperficiid. 

Many  minerals,  when  melted,  yield  a  globule  of  perfect  glass,  which, 
m  different  substances,  has  various  colors,  and  possesses  different  de- 
grees of  transparency,  fioth  enamels  and  glasses  are  sometimes  porous 
or  vesicular. 

When  minerals  contain  foreign  ingredients,  their  fusibility  and  the 
appearance  of  the  product  may  be  much  altered.  If  infusible  particles 
remain  diffused  through  a  vitreous  mass,  a  frit  is  produced ;  as  when 
feldspar,  containing  particles  of  quartz,  is  fused. 

The  greatest  heat  of  the  blowpipe,  according  to  Kirwan,  never. ex- 
ceeds 130°  on  Wedge  wood's  pyrometer;  but-Brongniart  extends  it  to 
nearly  150°  on  the  same  scale. 

18r.  The  compound  blowpipe,  sometimes  mentioned  in  this  treatise, 
is  a  very  ingenious  and  valuable  instrument,  invented  by  Professor  Hare, 
of  Philadelphia.  In  this  instrument,  tlie  heat  arises  from  the  combustion 
of  a  united  stream  of  hjxlrogen  and  oxygen  gases ;  and  there  js  scarce- 
ly any  substance,  not  combustible,  which  it  does  not  melt  Professor 
Silliman,  of  Yale  College,  was  early  associated  with  Professor  Hare  in 
his  experiments,  and  has  since  greatly  extended  them.  See  Bruce's  Min. 
Journal,  voL  L  p.  199 ;  and  Silliman's  Journal  of  Science,  vol.  i,  p.  97. 

183.  Certain  substances,  called  fluxes,  are  sometimes  added  to  tlie 
fragment  under  examination  to  promote  its  fusion  ;  and  by  their  assis- 
tance, many  minerals,  otherwise  infusible,  may  be  melted.  Some  flux- 
es also  assist  in  reducing  the  oxides  of  metals  to  a  metallic  state,  while 
others  tend  to  preserve  or  increase  the  degree  of  oxid&tionw — In  some 
cases,  the  mineral  becomes  intimately  united  with  the  flux,  in  which  it 
is,  in  fact,  dissolved.  ' 

The  appearances  of  the  mineral,  daring  fusion,  and  also  the  results 
of  fusion  are  variously  modified  by  the  ajction  of  fluxes.  The  same  flux 
becomes  differently  colored  by  different  minerals ;  and  different  fluxes 
receive  diff*ereat  colors  from  the  same  mineral. 

189.  In  examining  the  ores  of  metals,  fluxes  are  peculiarly  useful, 
and  sometimes  absolutely  necessary,    itfome  metallic  oxides,  as  those 
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of  manganese,  cobalt,  and  chrome,  are  characterized  bj  the  color,  which 
they  communicate  to  glass  or  a  vitreous  flux.  But  it  is  important,  that 
the  flux  should  be  employed  in  considerable  quantity,  that  the  color, 
produced  by  the  oxide,  may  not  be  too  deep  or  intense  $  for,  when  this 
is  the  case,  a  blue,  red,  or  green  glass  may  appear  almost  blacL — If 
the  ore  contain  sulphur  or  arsenic,  it  should  be  roasted,  before  the  flux 
is  addedw — When  fluxes  are  employed  in  the  reduction  of  an  ore,  the 
metallic  globule  is  found  enveloped  in  a  vitreous  scoria. 

Diff*erent  substances  are  employed  as  fluxes.    They  should  be  redact- 
ed to  powder,  and,  if  crystallized,  deprived  of  their  water  of  crystalli- 
zation.-—The  more  common  fluxes  are  sub-borate  of  soda  (borax),  pre- 
viously fused  into  a  glass ;  nitrate  of  potash  (nitre) ;  a  mixture  of  glass  of 
borax  with  the  nitrate  or  bitartrate  of  potash  (cream  of  tartar).;  sub-borate 
of  soda,  in  which  the  excess  of  base  is  neutralized  by  nitric  acid ;  phos- 
phate of  soda  and  ammonia  (microcosmic  salt) ;  and  carbonate  of  soda. 
190.  It  is  obvious  from  the  preceding  remarks,  that  the  changes, 
which  a  mineral  suffers  before  the  blowpipe,  and  the  results  obtained, 
must,  in  many  cases,  afford  important  characters  for  determining  the 
nature  of  a  mineral.    Often  also  this  instrunent  enables  tfs  to  discrim- 
inate between  minerals,  which,  in  some  characters,  resemble  each  other. 
TTius,  if  we  compare  the  sulphuret  of  lead  with  the  sulphuret  of  anti- 
mony before  the  blowpipe,  the  former  decrepitates,  exhales  the  odor  of 
sulphur,  and  is  reduced  to  a  globule  of  metallic  lead,  while  the  latter  is 
much  more  easily  fusible  than  the  former,  and,  although  it  also  yields 
the  odor  of  sulphur,  it  is  almost  entirely  volatilized  in  white  fumes.—* 
If  we  compare  the  chromate  of  iron  with  the  magnetic  oxide  of  iron, 
Ae  former  gives  to  borax  a  lively,  beautiful  green,  very  diff*erent  from 
Ae  dull  green,  which  this  flux  receives  from  the  latter^ — The  carbonate 
of  lead  may  resemble  the  sulphate  of  harytes  ;  but  the  former  is  easily 
reduced  by  the  blowpipe  to  metallic  lead,  while  the  latter  melts  into  a 
white  enamel. — The  garnet  may  resemble  the  red  oxide  of  titanium  ; 
but  the  former  only  is  fusible.* 

£•  Action  cf  acids  ;  and  other  tests. 

191.  In  most  cases  it  is  best  to  employ  either  the  nitric  or  muriatic 
acid,  diluted  with  two  or  three  parts  of  water.  The  only  apparatus  for 
these  experiments  is  a  concave  piece  of  glass ;  and  nothing  is  more 

•  It  ii  Mimrtimw  neceuary  to  operate  on  larger  muflcs,  than  can  be  expoted  to  the  flameofa  blow- 
pipe. In  thk  ease  neoane  may  be  had  to  a  erueible,  placed  in  a  turge,  whieh,  on  lonir  aecoBnts,  Im 
pivftiabto  ton  wiwl  furMee.  And  alihousfa  the  greatett  heat  of  a  cuiiudou  fbrgir  does  not  luually  ex- 
ceed 1S5>  W.  yet,  by  neam  of  a  large  hellowt,  hearily  loaded,  the  heat  may  be  raiwd  to  106  W.  When 
the  hearth  ofthe  fbrge  haf  beeome  heated  by  a  preriooi  experiment,  the  greater  heat  nay  be  obtainnl 
Ib  knytfaan  half  an  hoar.  It  b  often  proper  to  eaamine  |he  oreiof  netaic  in  a  cruciMe,  making  use  of 
■aitahle  fluxes ;  etpectally  when  an  opinion  i*  to  be  formed  cooceming  the  expediency  of  working  »adk 
«m  fai  the  large  way. 
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convenient,  flian  a  common  watch  glass.  A  small  fragment  of  the  min- 
qral  is  to  be  placed  in  the  glass,  and  a  sufficient  quantity  of  acid  poured 
on  to  cover  it  If  the  acid  have  any  action  on  the  mineral,  it  is  then 
to  be  observed,  whether  the  solution  take  place  quietly,  or  wiih  offer* 
resceface ;  and  whetiier  the  effervescence  be  copious  and  nqud,  or  only 
moderate ;— the  properties  of  the  gas,  which  escapes,  must  also  be  ex- 
amined. In  some  cases  the  solution  is  complete ;  in  others  a  residue 
is  left ;  and  sometimes  the  solution  becomes  gelatinous.  It  is  also  to 
be  observed,  whether  a  mineral  lose  its  color  by  solution,  of  communi* 
cate  color  to  the  solvent ;  whether  it  dissolves,  when  in  grains  of  a  sen- 
sible  magnitude,  or  only  when  reduced  to  a  fine  powder ;  in  fine,  wheth- 
er th6  solution  can  be  effected  at  the  common  temperature  ^  the  air,  or 
only  by  the  assistance  of  heat — ^Liquid  ammonia  may  sometimes  be 
employed  with  advantage,  as  a  test 

192.  The  chemical  characters  of  minerals  may  be  indefinitely  mid- 
tiplied  and  varied,  according  to  the  nature  of  the  substance  to  be  exam- 
ined. Many  of  them  are  so  rapidly  and  conveniently  observed,  that  they 
constitute  some  of  the  best  distinctive  characters  between  minerals. 
Thus  the  carbonate  of  time  may  sometimes .  resemble  the  sulphate  of 
lime  f  but  the  former  only  is  soluble  with  effervescence  in  nitric  aoUU*-^ 
Pyritous  copper  may  resemble  the  sulphuret  of  iron  ;  but  it  is  only  the 
former  of  these  ores,  which,  when  successively  treated  with  warm  nitric 
acid  and  liquid  ammonia,  yields  an  azure  blue  sdution. 

Other  chemical  characters  will  be  mentioned  under  the  minerals^ 
which  exhibit  them. 


CHAPTER  III. 

SYSTEMATIC  ARRANGEMENT  OF  MINERALS. 

8ECTI027   I. 

Oeneral  principles  of  arrangemerU. 

19d.  The  same  reasons,  which  require  a  distribution  of  Natural 
Science  (1)  into  different  branches,  fender  subdivisions  and  systematic 
arrangement  in  each  branch  peculiarly  important  and  useful.  Indeed 
without  a  systematic  arrangement  of  facts,  these  branches  of  knowledge 
could  not  be  considered  sciences ;  for  every  science  involves  a  knowl- 
edge not  only  of  facts,  but  of  the  mutual  relations,  which  exist  between 
ihese  facts ;  and  these  relations  are  the  basis  of  scientific  arrangement 
Hence  to  obtain  a  knowledge  of  the  science  of  mineralogy,  we  must 
examine  the  properties  of  minerals,  compare  them  with  each  other,  and, 
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acGordiiig  io  the  resalts  of  this  comparisony  establish  a  systema^tic  ar- 
rangeaent 

194.  Such  airangements  have  already  been  successfully  effected  is 
Zoology  and  Botany.  The  subdivisionsy  most  commonly  employed  in 
those  two  kingdoms,  are  the  following,  descending  from  the  larger  to 
the  smaller ;  viz.  dasi,  orders  genuSf  specie^  and  varieties.  Of  these 
divisionB  the  species  is  undoubtedly  the  most  important^  and  ought  to 
be  first  formed. 

195.  In  arranging  a  system  of  bodies  our  attention  must  be  directed 
is  tiie  differences  as  well,  as  resemblance^  which  exist  between  the 
bodies  to  be  arranged.  Thus,  if  we  compare  certain  plants,  for  exam* 
pie,  we  shall  find  them  to  resemble  each  crther  in  most  of  their  proper- 
ties, although  in  some  less  important  properties  they  may  differ.  If  we 
n^ect  those  properties,  in  which  they  differ,  and  confine  our  attention 
to  the  points  of  resemblance  only,  we  can  form  these  plants  into  one 
gronp^  which  is  called  a  species ;  and  all  other  plants,  possessing  the 
iroperties,  which  are  common  to  this  group,  will  belong  to  the  same 
species.  The  differences,  which  exist  between  the  plants,  belonging  to 
Ifais  groop,  may  be  employed  in  subdividing  the  species  into  varieties. 

Let  several  groups  or  species  be  formed  according  to  the  same  prin* 
o^e.  If  now  we  compare  certain  groups  or  species  of  plants,  we  shall 
perceive  them  to  agree  in  some  pi^perties,  while  in  others  they  ai*e  un- 
fike.  Abstracting  the  attention  from  those  properties,  in  which  these 
ijpeciefl  differ,  and  r^;arding  their  resemblances  only,  we  can  lorm  them 
into  one  groop,  which  is  called  a  genus.  Here  tlie  points  of  resem- 
blance characterize  the  gentis^  and  those  of  difference,  the  species.  By 
umilar  companaons  and  abstractions,  we  may  proceed  to  establish  or- 
iers  and  classes.  It  must  be  evident,  however,  that  the  properties,  em* 
ployed  io  form  the  species,  are  more  numerous,  than  those,  which  deter- 
mine the  genus ;  and  thus  continue  to  diminish,  as  we  ascend  to  the 
ki^er  divisions. 

196.  The  same  general  principles,  so  far  as  they  are  applicable, 
ought  undoubtedly  to  be  employed  in  arranging  the  mineral  kingdom. 
But  here  difficulties  arise,  which  do  not  exist  among  animals  nor  vegeta- 
Ues.  These  difficulties  originate  from  the  inorganic  nature  of  minerals, 
and  make  their  appearance  at  the  very  foundation  of  the  arrangement, 
liz.  in  forming  the  species. 

197.  Could  we  satisfactorily  determine  what  constitutes  a  species 
in  fluneralogy,  little  difficulty  would  remain  in  forming  the  other  divi- 
uoni.  Deprived  of  organization,  a  mineral  has  not  the  power  of  repro- 
dudng  another  like  itself.  In  organized  bodies,  on  the  contrary,  this 
power  of  reproduction  preserves  all  the  species  perfectly  distinct, 
however  nearly  they  may  resemble  each  other  in  their  general  proper- 
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ties.  Further,  in  bodies  possessing  oi^nic  structure,  one  species  can 
never  pass  into  another  bj  imperceptible  degrees ;  whereas  minerals, 
being  formed  merely  by  the  juxtaposition  of  their  parts,  and  being  con- 
tinually subjected  to  the  influence  of  external  agents,  during  the  pe- 
riod of  their  formation,  are  frequently  contaminated  by  substances, 
foreign  to  their  true  composition  ;  and  individuals  of  different  species 
are  thus  made  to  approach  indefinitely  near  to  each  other  in  their 
appearance  and  properties.  It  must  hence  be  obvious,  that  no  small 
difficulty  attends  the  determination  of  the  species  in  mineralogy ;  and 
accordingly  we  find,  that  different  opinions  have  been  entertained,  and 
different  methods  employed. 

198.  So  great  in  fact  has  been  the  diversity  of  opinions  on  this  sub- 
ject, that  scarcely  ai^y  two  persons  have  adopted  precisely  the  same 
division  of  minerals  into  species.  But,  neglecting  the  minor  and  unim- 
portant diff*erence8  between  the  various  methods  of  arranging  minerals, 
we  may  reduce  them  to  two,  which  may  be  called  the  mineralo^al 
and  chemical  methods ;  the  former  depending  chiefly  on  the  external 
characters  of  minerals,  the  latter  on  their  chemical  composition. 

Some  indeed  have  employed  the  structure  and  form  of  crystallized 
substances,  more  particularly  the  form  of  their  integrant  particles,  as 
the  leading  principle  of  the  arrangement  it  is  perfectly  obvious,  how- 
ever, that  this  principle  is  limited  in  its  application,  for  all  minerals  are 
not  crystallized.  But  its  results  coincide  very  remarkably  with  those, 
obtained  by  the  chemical  method.  Indeed  the  Abbe  Haiiy,  who  first 
directed  the  attention  of  mineralogists  to  this  method  of  arrangement, 
has,  by  examining  the  structure  and  form  of  some  crystallized  minerals, 
in  a  certain  degree  anticipated  the  results  of  analysis. 

199.  In  that,  which  we  call  the  Mineralogical  method,  the  species  is 
determined  by  the  external  characters.  Hence,  those  minerals,  which 
possess  the  same  external  chai'acters,  are  supposed  to  belong  to  the 
same  species ;  and  consequently,  if  two  minenals  diff*er  in  their  external 
characters,  they  must  be  referred  to  different  species,  although  the  re- 
sults of  analysis  should  declare  both  minerals  to  be  the  same  substance. 

200.  In  the  Chemical  method,  the  species  is  determined  by  t)ie 
true  composition  of  the  mineral,  so  far  as  that  can  be  ascertained. 
Hence,  if  the  composition  of  two  minerals  is  known  to  be  the  same, 
they  are  supposed  to  belong  to  the  same  species,  although  their  external 
characters  should  be  more  or  less  different. 

201.  It  must  however  be  remarked,  that,  in  the  present  state  of 
our  knowledge,  neither  of  these  two  methods  can  be  rigidly  adopted, 
and  thus  each  preserved  perfectly  distinct  Even  those,  who  depend 
most  on  the  use  of  the  external  characters  in  arranging  minerals,  are, 
in  many  cases,  evidently  guided  by  chemical  principles.    And,  although 
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these  methods  so  materially  differ  in  principle  and  in  gome  parts  of  the 
resalting  arrangement,  still  there  are  many  points,  in  which  thej  coin- 
^de,  chat  is,  a  lai^ge  number  of  species  are  the  same  in  both  methods. 
This  coincidence  results  from  the  fact,  that  minerals,  which  possess 
similaritj  of  composition,  generally  exhibit  a  resemblance  in  their  ex- 
tcnial  characters.    This;,  however,  is  not  always  the  case. 

202.  As  each  of  the  aforementioned  methods  of  arranging  minerals 
has  rec«ved  the  support  of  very  respectable  mineralogists,  it  is  proper 
to  give  the  outlines  of  both,  whichsoever  way  be  adopted  as  our  guide 
in  the  following  work.  In  describing  that  method,  which  depends  es- 
KDtially  on  the  use  of  the  external  characters,  our  attention  will  be 
confined  to  the  system  of  Professor  Werner,  as  it  has  been  delineated 
by  his  pupils.  In  stating  the  principles  of  the  chemical  method,  there 
idll  be  occasion  to  refer  to  the  arrangement  of  minerals  by  the  Abbe 
Uaiiy.  (See  Art,  236.) 

SECTION  II. 

Arangemeni  oJmiaeraUf  according  to  the  system  of  Werner. 

203.  The  Wernerian  arrangement  of  minerals  is,  in  a  certaii  de- 
gree, a  mixed  method.  But,  as  the  species,  the  most  important  division* 
it  determined  almost  uniformly  by  the  external  characters,  it  cuinot 
with  propriety  be  denominated  a  chemical  metliod,  although  its  divisioQS 
may  not  onfreqnently  correspond  with  chemical  results.  For  our 
knowledge  of  the  doctrines,  taught  by  Werner,  we  are  in  a  great  cegree 
indebted  to  the  writings  of  Jameson,  a  distinguished  Professor  of  Min* 
cralogy,  at  Edinburgh. 

The  basis  of  the  Wernciian  system  is  stated  to  be  the  natural  alli- 
ances and  differences,  which  exist  between  minerals.  These  alliances 
md  differences  depend  on  tlie  quality,  quantity,  and  mode  of  conbina- 
tion  of  the  constituent  partsw — It  is  not  supposed,  that  an  arrangement, 
founded  on  these  priaciples,  will  always  coincide  with  the  experiments 
of  the  Chemist ;  for  it  is  only  when  chemical  results  agree  with  the 
foitural  alliances  of  the  mineral,  that  they  are  permitted  to  have  x  place 
in  the  system^ — In  fine,  it  is  asserted,  that  Werner  has  established  and 
irranged  the  greater  number  of  species  in  the  mineral  kingdom  solely 
by  agreements  and  differences  in  the  external  characters. 

The  divisions  and  subdivisions,  introduced  by  Werner  into  the 

Runeral  l^ingdom,  are  the  following,  taken  in  a  descending  series ;  viz. 

doM,  genusj  species,  subspecies,  and  kind^ — Certain  species,  having  a 

funeral  resemblance,  are  sometimes  collected  into  families,  especially 

ia  the  earthy  class. 

204.  The  number  of  classes  is  four ;  viz.  earths  and  stones ;  salts ; 
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comhustibUs  /  and  or«ff.    TMs  division  was  first  introduced  by  Cron- 
stedt  about  the  middle  of  the  last  century. 

205.  Each  class  is  subdivided  into  genera.  Tn  most  cases  the  genera 
are  determined  by  the  earth,  or  salt,  or  combustible,^  or  metal,  which  is 
supposed  to  be  either  the  predominant,  or  characteristic  ingredient.  It 
will  be  observed,  that  a  distincti6n  is  here  made  between  iht  predominant 
and  characterigtie  ingredient  It  is  indeed  commonly  the  case,  that  the 
characteristic  ingredient,  or  that,  which  is  most  effective  in  producing 
the  peculiar  characters  of  the  mineral,  is  also  predominant  in  quantity. 
But  tfiere  are  some  minerals,  which  do  not  appear  to  be  characterized 
by  that  ingredient,  which  is  present  in  the  largest  proportion.  This 
distinctioii  is  undoubtedly  important ;  and  could  we,  in  cases  of  mine- 
rals, composed  of  several  earths,  estimate  the  relative  energies  as  well, 
as  the  relative  quantities  of  the  different  ingredients,  we  might  ascer- 
tain what  is  essential  to  the  true  composition  of  such  minerals. 

306.  The  first  or  earthy  class  contains  nine  genera.  Seven  of  these 
are  determined  by  the  predominant  or  characteristic  earth ;  viau  the 
zirconian,  siliceous,  aluminous,  magnesian,  calcareous,  baiytic,  and 
strontian  genera.  They,  however,  exhibit  a  number  of  anomalies.  Thus 
sapphire  is  placed  in  the  siliceous  genus,  although  it  is  composed  of 
alumine  nearly  pure. 

But  sapphire  is  thus  arranged  in  perfect  consistence  widi  the  true 
principles  of  this  system.  For  the  fact  appears  to  be  (his ;  a  certain 
number  of  external  characters,  which  siliceous  minerals  usually  exhibit; 
being  assumed  as  generic  characters,  or  as  a  type  of  the  genus,  every 
mineral,  possessing  these  characters,  whether  it  contain  any  silex  or 
not,  is  arranged  under  the  silicious  genus. 

We  have  mentioned  seven  of  the  genera,  belonging  to  the  first  class ; 
the  remaining  two  are  introduced  into  the  earthy  class,  merely  in  con- 
sequence of  possessing  certain  external  characters,  and  in  direct  oppo- 
sition to  their  true  composition.  One  of  these  is  the  diamond  genus, 
composed  of  pure  carbon,  and  belonging  to  the  class  of  combustibles. 
The  other  is  called  the  hallite  genus  (from  the  Greek  «A(,  a  salt),  be- 
cause the  minerals,  which  it  contains,  resemble  native  salts ;  and  they 
are,  in  fact,  true  salts. 

20r.  The  second  class,  salts,  is  divided  into  four  genera ;  viz.  car- 
bonates ;  nitrates ;  muriates ;  and  sulphates  of  the  alkalis,  earths,  and 
metallic  oxides.  But  the  term  salts  is  here  to  be  understood  in  a  much 
more  limited  sense,  than  when  employed  by  chemists.  It  includes 
only  those  salts,  which  have  some  taste  and  a  considerable  d^jee  of 
solubility  in  water. 

208.  Combustibles,  which  form  the  third  class,  are  also  divided  int» 
four  genera ;  viz.  sulphur ;  bitumen ;  graphite ;  and  resin. 
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209.  The  class  of  ore^  contains  as  many  genera,  as  there  are  distinct 
metals,  found  in  the  state  of  an  ore. 

In  forming  and  naming  most  of  the  genera,  even  in  this  system, 
mineralogists  have  been  more  or  less  guided  by  chemical  principles, 
whatever  deviations  may  exist  in  the  arrangement  of  certain  species. 
In  forming  the  metallic  genera,  an  attention  to  the  constituent  parts  of 
minerals  is  unavoidable ;  for,  were  these  genera  to  be  established  by  ex- 
ternal characters,  independent  of  chemical  analysis,  the  various  species 
of  ores,  belonging  to  the  same  metal,  would  not  always  be  collected  into 
the  same  genus.  Indeed  several  species  of  ores  would  undoubtedly  be 
arranged  among  earthy  minerals.  Thus  no  one,  relying  on  external 
characters  only,  would  associate  carbonate  of  lead  witii  the  other  ores 
of  that  metal,  nor  even  place  it  in  any  metallic  genus.  (See  Art  212*) 

210.  The  genera  are  subdivided  into  a  greater  or  less  number  of 
species ;  and  these,  as  before  remarked  (203),  are  determined  almost 
uniformly  by  the  use  of  the  external  characters.  It  is  true,  indeed,  that 
Werner,  in  the  introduction  to  his  treatise  on  External  Characters, 
says,  that  all  minerals,  which  differ  essentially  in  their  chemical  compo- 
sition, ought  to  form  different  species ;  and  that  those,  which  do  not 
differ  essentially  in  their  composition,  belong  to  the  same  species.  This 
principle,  however,  is  indefinite,  and  in  many  cases  entirely  useless  in 
establishing  the  species,  unless  we  are  informed  what  constitutes  an  es- 
tential  difference  in  chemical  composition.  Indeed  the  aforementioned 
principle  seems  to  be  practically  admitted  only  on  the  supposition,  that 
the  external  characters  are  always  a  true  index  of  the  chemical  compo- 
sition ;  and,  of  course,  that  all  essential  differences  in  composition  are 
clearly  indicated  by  corresponding  differences  in  the  external  characters. 
For,  whenever  the  external  characters  and  chem'^cal  composition  are  at 
variance^  the  species  is  determined  solely  by  the  external  characters. 
The  trutli  of  tliis  will  appear  by  referring  to  the  two  species  Apatit 
and  Spargelstein  of  Werner ;  both  of  which  are  phosphate  of  lime, 
and  really  constitute  but  one  species,  although  somewhat  different 
in  their  external  characters.  Gypsum  and  selenite  are  in  a  similar 
ntuation. 

When  the  species  is  extensive,  it  is  subdivided  into  subspecies;  and 
these  are  often  further  divided  into  kinds."^ 

211.  A  careful  examination  of  this  system  will  render  it  extremely 
probable,  that  its  author  has,  in  some  instances,  supposed  his  distinctions 
to  be  formed  by  external  characters  alone,  while,  though  perhaps  un- 
conscious of  the  fact,  he  has  been  in  a  great  degree  guided  by  the  sure 


*  The  preeeding  mode  of  clamng  minerals  eorresponds  with  Werner's  last  arrangement,  whick 
«••  made  in  1816 ;  fbr  a  copy  of  which  the  writer  n  indefafted  to  the  kindnqw  of  >tr.  J^  G.  Cogswell,  a 
gcstlenMn  ardantly  devottd  to  the  scienee  of  Minenlogr. 
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light  of  chemistry.    In  many  instances,  however,  no  one  will  deny,  that 
the  distinctions  depend  on  external  characters  alone. 

In  favor  of  this  system  it  is  urged,  that  the  use  of  the  external  char- 
acters enables  us  in  a  moment,  almost  by  a  glance  of  the  eye,  to  ascer- 
tain the  species,  to  which  a  given  mineral  belongs ;  and  also  to  describe 
that  mineral  in  a  very  concise  manner,  but,  at  the  same  time,  so  accu- 
rately, that  another  person  may  recognise  it.  It  is  also  asserted,  that, 
by  enumerating  every  external  churacter,  a  complete  picture  of  the  min- 
eral, or  rather  of  the  species,  to  which  it  belongs,  is  presented  to  the 
view ;  and  that  the  aggregate  of  external  characters,  exhibited  by  a 
given  species,  can  never  be  found  in  a  mineral  of  a  different  species^ 
although  a  number  of  the  characters,  included  in  that  aggregate,  may 
be  common  to  both  species. 

On  tlie  other  hand,  it  is  objected  to  this  system,  that  the  method, 
which  it  employs  for  determining  the  species,  is  not  scientific,  being 
founded  on  principles  both  arbitrary  and  variable ;  and  that  consequent- 
ly different  species  are  often  formed  without  any  specific  difference.  It 
is  also  objected,  that,  although  the  aggregate  of  external  characters  be 
f  presented  in  description,  no  discrimination  is  made  between  those, 
which  are  specific  and  distinctive,  and  those,  which  are  not  so.  Hence 
the  most  unimportant  characters  appear  in  the  description  of  equal 
value  with  those,  which  are  really  distinctive,  and  the  reader  is  of 
course  unable  to  characterize  the  species.  It  is  further  objected,  that 
those,  who  adopt  this  system,  so  rigidly  avoid  all  experiment,  that,  in 
their  descriptions,  they  do  not  avail  themselves  of  all  the  advantages  in 
their  power.  Thus  they  express  the  hardness  of  minerals  very  indefi- 
nitely, as  pretty  hard,  &c. ;  they  give  the  specific  gravity  of  bodies  by 
estimation,  saying  middling  heavy,  &c.  instead  of  obtaining  it  by  exper- 
iment; and  they  decline  a  measurement  of  the  angles  of  crystals^ 
although  this  measurement  would  render  the  crystalline  form  and 
structure  characters  of  the  first  importance. 

It  is  obvious,  that  some  of  the  preceding  objections,  tliough  perfect- 
ly just,  and  true  in  fact,  do  not  necessarily  attach  themselves  to  the 
system,  as  they  have  no  connexion  with  tlic  divisions  and  arrangements, 
which  it  proposes. 

212.  Professor  Mohs,  the  successor  of  the  illustrious  Werner,  at 
Freyberg,  in  Germany,  has  recently  published  a  new  arrangement  of 
minerals,  founded  on  their  external  characters.    The  species  is  deter- 
mined by  the  primitive  form  or  cleavage,  the  hardness,  and  specific 
gravity  of  the  mineral.    The  arrangement  of  Mohs,  with  very  little 
L^    variation,  is  adopted  by  Jameson  in  the  third  edition  of  his  Mineralogy ; 
Hk^  the  preface  of  which  (p.  iii.)  he  makes  the  following  remarks.    This 
^TRrangcment  "  is  founded  on  what  are  popularly  called  the  External 
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Characters  of  Minerals,  and  is  totally  independent  of  any  aid  from 
Chemistry.  This,  which  may  be  called  the  MUural  History  Method, 
I  have  always  considered  as  the  only  one,  by  which  minerals  could  be 
scientifically  arranged,  and  the  species  accurately  determined.'' 

In  the  arrangement  of  Mohs  and  Jameson,  the  principles,  depending 
on  the  external  characters  of  minerals,  are  permitted  to  have  their  full 
operation. — It  hence  results,  that  different  ores  of  the  same  metal  are 
sometimes  widely  separated  from  each  other ;  indeed  several  species 
among  the  ores  of  the  m^ab  are  actually  transferred  to  the  earthy  class. 
Thus,  the  sulphate,  molybdate,  chromate,  phosphate,  and  carbonate  of 
lead,  the  carbonate  of  iron,  and  the  calcareous  oxide  of  tungsten,  &c. 
are  arranged  with  the  carbonate  and  sulphate  of  barytes,  the  carbonate 
and  sulphate  of  strontian  in  the  order  Baryte,  the  sixth  order  of  earthy 
minerals.r— The  green  oxide  of  uranium,  the  arseni^te  of  cobalt,  the 
phosphate  of  iron,  the  graphite,  &c.  are  arranged  with  mica,  pinite,  chlo- 
rite, talc,  &c.  in  the  order  Mica,  the  third  order  of  earthy  minerals.-^ 
In  fine,  one  variety  of  arseniate  of  copper  is  placed  in  the  third  order 
of  earthy  minerals,  while  the  other  varieties  of  arseniate  of  copper  are 
found  in  the  fourth  order  of  earthy  minerals,  called  Malachite,  which 
also  contains  the  phosphate  and  carbonate  of  copper. 

This  arrangement  obviously  differs  in  many  important  points  from 
that  of  Werner.  But  it  is  remarked  by  Jameson  in  a  note  to  his  preface 
(p.  iv),  that*''  the  mineral  system,''  as  it  appears  in  his  third  edition, 
•*  is  to  be  considered,  as  realizing  those  views,  which  Werner  enter- 
tBuned,  in  regard  to  the  mode  of  arranging  and  determining  minerals." 

SECTION  III. 

Arrangement  of  minerals,  according  to  their  chemical  composi- 

tumf  or  cojistituent  parts. 

£13.  We  are  now  to  direct  our  attention  to  that  arrangement  of 
minerals,  which  is  designed  to  be  strictly  chemical.  But,  in  order  the 
more  accurately  to  estimate  the  merits  of  the  chemical  method,  it  must 
be  remembered,  that  our  only  object,  at  present,  is  to  establish  a  system- 
atic arrangement  of  minerals  on  certain  fixed  principles, — ^To  describe 
a  mineral  in  such  manner,  that  it  may  be  easily  recognised  and  referred 
to  its  place  in  a  system  already  formed,  is  a  distinct  object ;  and  permits 
the  use  of  those  properties  of  minerals,  which  would  be  insufficient  to 
determine  the  arrangement  itself.  The  mode  of  describing  minerals 
will  constitute  the  subject  of  the  next  section. 

214.  We  have  already  remarked,  that  the  species,  the  most  impor- 
tant division,  ought  to  be  first  formed. 

It  must  be  extremely  obvious,  that  those  minerals,  which  most  re- 
semble each  other,  belong  to  the  same  species.     We  are  then  to 
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inquire  what  constitutes  the  most  perfect  resemblance  between  two 
or  more  minerals.  Can  similarity  of  color,  form,  fracture,  hardness,  &c. 
constitute  a  resemblance  so  perfect,  as  that,  which  arises  from  identity 
of  composition  P  Or  can  a  difi'erence  of  color,  form,  fracture,  &c.  estab- 
lish so  important  a  distinction  between  minerals,  as  that,  which  is  pro- 
duced by  dissimilarity  of  composition  ?  Would  not  two  minerals,  both 
composed  of  phosphoric  acid  and  oxide  of  lead,  in  the  same  ]»i^rtion, 
belong  to  the  same  species,  although  the  color  of  one  should  be  brown, 
and  that  of  the  other  green  ?  Would  not  two  minerals,  composed  of 
phosphoric  acid  and  lime,  in  the  same  proportion,  belong  to  the  same 
species,  although  the  forms  of  their  crystals,  essentially  the  same,  should 
exhibit  different  modifications  ?  In  fine,  can  properties,  liable  to  numer- 
ous variations  from  trivial  and  accidental  causes,  be  supposed  to  establish 
the  identity  of  two  or  more  minerals  with  that  degree  of  evidehce, 
which  is  afforded  by  a  well  ascertained  similarity  in  composition  ?  We 
hesitate  not  to  answer  these  questions  by  saying,  that  the  true  composi' 
Hon  of  minerals  ought  to  be  the  basis  of  arrangement ;  and  by  this  onlj^' 
ought  the  species  to  be  established.  This  only  can  give  permanence  of 
character  to  the  species.  The  composition  of  a  mineral,  that  is,  the 
ingredients  proper  .and  essential  to  its  composition,  may  remain  unaf- 
fected by  the  accidental  presence  of  certain  foreign  ingredients,  which 
materially  change  several  of  the  external  characters. 

£15.  Hence  a  species  maybe  thus  defined ;  a  colUMon  of  minerals, 
which  are  composed  of  the  same  ingredients,  combined  in  the  same  pro- 
portions. 

216.  But,  granting  that  identity  of  composition  constitutes  the  best 
specific  character  of  minerals,  are  we  sufficiently  well  acquainted  with 
the  composition  of  minerals  to  employ  it,  as  the  principal  character,  in 
the  determination  of  the  species  ?  Is  chemical  analysis,  in  the  present 
state  of  our  knowledge,  sufficiently  accurate  and  perfect  for  this  purpose? 
To  this  it  may  be  answered,  that  the  various  species  of  alkaline  and 
earthy  salts,  some  species  of  combustibles,  and  almost  every  species 
among  the  ores  of  the  metals  can  be  limited  and  established  by  their 
well  known  composition.  Difficulties  may  soipetimes  arise  from  the 
presence  of  foreign  ingredients;  but  they  are  not  of  sufficient  impor- 
tance nor  extent  to  affect  the  general  principle  of  arrangement. 

:2ir.  There  remains,  however,  one  class  of  minerals,  composed 
chiefly  of  different  earths,  combined  in  various  proportions,  such  as 
garnet,  feldspar,  &c.  whose  composition  is  not  yet  sufficiently  under- 
stood, to  be  employed,  as  the  basis  of  specific  or  even  generic  arr^^nge- 
jnent.  This  extensive  class  of  minerals  is  really  involved  in  some 
very  peculiar  difficulties.  Analysis  can  indeed  inform  us  what  earths 
are  present  in  these  minerals,  and  in  what  proportions ;  but  it  has  not 
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jet  been  able  to  discover  in  what  manner  these  earths  are  here  combin- 
ed, nor  to  distinguish  between  those  ingredients,  which  are  essential  to 
the  composition,  and  those,  which  are  not,  and  which  may  in  fact  be 
considered  as  accidentally  present. 

Some  minerals,  which  strongly  resemble  each  other  in  their  physical 
or  external  properties,  and  which,  judging  by  these  characters,  evident- 
ly belong  to  the  same  species,  do,  however,  when  analyzed,  widely  differ 
ia  their  composition.  Others,' on  the  contrary,  possessing  very  different 
external  characters,  appear  to  be  composed  of  nearly  the  same  ingre- 
^  dients,  combined  in  proportions  very  nearly  the  same. 

218.     This  singular  difficulty  in  regard  to  earthy  minerals  un- 
doubtedly arises  from  two  sources ;  one  of  which  is  the  degree  of  im- 
_^perfection  still  attached  to  the  present  modes  of  analysis.    The  other 
nSmMtoe^and  probably  the  most  extensive  in  its  influence,  is  our  inabil- 
.     ity  to  determine  what  ingredients  are  essential  in  a  compound;  or 
^rather  which  one,  two,  or  more  of  its  ingredients  may  be  most  influential 
%  In  producing  its  physical  properties.     We  have  already  mentioned  (205) 
|\  a  distinction   between   a  predominant  and  characteristic  ingredient. 
' )  This  principle  is  undoubtedly  important  in  its  application  to  the  present 
case.    Some  one  or  two  of  the  ingredients  of  a  compound  mineral,  al- 
though present  in  but  a  small  proportion,  may  be  much  more  powerful 
in  determining  the  peculiar  characters  of  that  mineral,  than  another- 
iuigredient,  which  exists  in  a  much  greater  quantity.    It  is  indeed  very 
probable,  tiiat  certain  earths  may  be  almost  always  present,  in  small 
^pmntities,  in  a  mineral,  and  yet  not  essential  to  the  composition  of  that 
fluineral.    These  various  intermixtures,  unessential  to  the  species,  may 
be  supposed  to  have  arisen,  at  the  moment  of  the  formation  of  the  min- 
eral, from  the  various  and  complicate  affinities  existing  between  the 
several  earths  and  their  compounds.     Foreign  ingredients  may  have 
thus  been  interposed,  or  essential  ingredients  made  to  exist  in  excess. 
Hence,  perhaps,  the  reason  why  different  crystals  of  the  same  sub- 
stance yield  to  mechanical  division  with  very  diffisrent  d^ees  of  ease. 
Hence  also  one  cause  of  tlie  different  results  of  analysis  in  minerals  of 
the  same  species.    Hence  also  it  appears,  that,  notwithstanding  the 
numerous  though  often  trivial  differences  in  these  results,  there  may 
still  be  a  unity  of  composition  in  each  species.    Hence  also  it  is  obvious, 
that,  in  analyzing  minerals,  an  attention  to  their  gangue  or  matrix  is 
important;  for  this  may  have  furnished  accidental  ingredients,  or 
caused  essential  principles  to  exist  in  excess. — It  ought  here  to  be  re- 
marked, that  the  difficulties,  which  have  resulted  from  diversity  of  anal- 
ysis in  minerals,  supposed  to  belong  to  the  same  species,  are  gradually 
disappearing,  in  consequence  of  the  progress  of  chemistry.    This  pro- 
gress is  clearly  evinced  by  the  discovery  of  new  earths  and  metals ; 
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and  also  by  the  detection  of  alkalis  in  many  minerals,  where,  till  lately, 
tliose  substances  were  not  suspected  to  exist 

219;  It  must  be  obvious  from  the  preceding  observations,  that,  until 
the  analysis  of  eatihy  minerals  becomes  more  decisive,  some  other 
mode  or  modes  must  be  employed  for  determining  the  species.  But, 
whatever  these  modes  may  be,  they  ought  to  employ  those  characters 
only,  which  depend  on  the  nature  or  true  composition  of  minerals. 
In  many  cases  of  crystallized  minerals,  the  primitive  form,  when  it  can 
be  ascertained,  marks  the  species  witli  great  precision^ — ^The  species 
may  also  be  determined  by  the  form  of  the  integrant  particles ;  for 
these  forms  undoubtedly  depend  on  the  elementary  particles  or  true 
composition.  It  is  the  adoption  and  extension  of  the  principles  just 
stated,  which  constitute  the  peculiar  traits  of  the  system  of  mineralogy, 
by  the  Abb6  Haiiy.  This  principle  and  its  application  require  a  more 
particular  illustration. 

220.  In  the  section  on  crystallization  (25)  we  have  already  defined 
an  integrant  particle ;  and  shown  in  what  manner  its  form  may  fre- 
quently be  ascertained  by  mechanical  division  (47).  It  was  there  re* 
marked,  that  it  is  known  from  observation,  that,  in  a  large  number  of 
species  of » minerals,  each  species  has  integrant  particles  of  a  form  pe- 
culiar to  itself  (53).  But  it  must  be  distinctly  remarked,  that,  in  some 
instances,  different  species  do  certainly  possess  integrant  particles  of 
precisely  the  same  form  and  relative  dimensions,  although  diflfering  in 
other  properties. 

It  may,  however,  undoubtedly  be  assumed  as  a  universal  principle, 
that  every  species  of  minerals  has  integrant  particles,  whose  true  com- 
position is  peculiar  to  that  species.  In  other  words,  no  two  really 
distinct  species  of  minerals  can  be  found,  whose  integrant  particles  ex- 
hibit the  same  form  and  agree  in  their  composition  ;  for,  if  their  forms 
be  the  same,  their  composition  and  many  of  their  physical  properties 
will  differ. 

221.  It  hence  appears,  that  an  integrant  particle  in  the  mineral 
kingdom  corresponds  to  an  individual  among  animals,  or  vegetables. 
As  each  plant,  abstracted  from  its  individual  qualities,  is  a  representa- 
tive of  all  the  plants,  belonging  to  the  same  species,  and  of  the  species 
itself,  so  an  integrant  particle  represents  the  species,  to  which  it  be- 
longs. The  integrant  particles  of  the  same  species  possess  the  same 
composition,  the  same  form  and  other  physical  properties ;  and  an  ag- 
gregate of  these  particles,  whether  it  be  crystallized  or  amorphous, 
would  exliibit  the  mineral  in  a  pure  state,  and  possessing  all  the  es« 
sential  properties,  which  belong  to  that  species. 

222.  We  therefore  conclude,  that,  in  cases,  where  the  results  of 
chemical  analysis  are  not  satisfactory,  the  primitive  form  of  the  crystals. 
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and  the  form  and  other  essential,  physical  properties  of  the  integrant 
particles,  may  furnish  us  with  specific  characters,  on  which  very  great 
reliance  may  be  placed  in  detemiining  that  composition,  which  charac- 
terizes the  species.  Indeed  the  history  of  the  Arragonite  justifies  us 
in  saying,  that  such  irreconcilable^  differences  of  structure  and  other 
important  properties  may  exist  between  two  minerals,  whose  composi- 
tion, in  the  present  state  of  analysis,  appears  to  be  the, same,  as  to  ren- 
der it  proper  to  suspend  a  decision  in  regard  to  such  minerals. 

£23.  The  preceding  view  of  the  nature,  or  properties  of  the  inte- 
grant particle  does  not,  perhaps,  differ  from  that,  given  by  the  Abb^ 
HaQy  in  his  Treatise  on  Mineralogy.  But  although  he  admits,  that  it 
belongs  to  chemical  analysis  to  establish  the  basis  of  arrangement,  jGt, 
in  determining  the  species,  he  appears  to  be  governed  chiefly  by  the 
farm  of  the  integrant  particles,  except  in  those  cases,  were  different 
species  have  integrant  particles  of  the  same  form.  Hence  he  defines  a 
species,  a  eoUection  of  bodies,  whose  integrant  particles  are  alUce^  and 
amposed  of  the  satne  principles,  united  in  tfie  same  proportions.  The 
latter  clause  of  the  definition  he  adds  for  the  purpose  of  including 
those  cases,  in  which  integrant  particles  of  different  species  have  the 
same  form. 

224.  Notwithstanding  the  great  reliance,  which  M.  Haiiy  places  on^ 
the  form  of  the  integrant  particle,  he  has  remarked  in  his  Tableau  Com- 
paratif,  that  he  does  not  consider  a  knowledge  of  the  form  of  the  inte- 
grant particle  indispensable  to  the  admission  of  a  mineral  to  the  rank 
of  a  distinct  species,  provided  its  composition  be  well  ascertained,  and 
found  to  be  different  from  that  of  any  known  species.  And  it  was  un- 
der these  circumstances  that  he  first  introduced  the  chromate  of  iron, 
as  a  distinct  species. 

It  appears,  that  M.  Haiiy's  first  object  in  forming  his  system  of 
crystall(^raphy  vras  to  unite  different  crystallized  varieties  of  the  same 
secies  abont  one  common  point,  as  a  nucleus  or  primitive  form  ;  and 
lie  was  thus  almost  necessarily  led  to  form  an  arrangement  of  crystal' 
lized  minerals  only.  But,  however  perfect  this  system  may  be  in  re- 
gard to  the  laws,  by  which  various  secondary  forms  are  derived  from 
the  sam^  primitive  form,  it  is  not,  even  by  its  celebrated  author,  sup- 
posed equally  competent  to  establish  a  mineralogical  method. 

5J25.  The  form  of  the  integrant  particle  is  indeed  dependant  on  the 
tree  composition  of  the  mineral,  and  is  unquestionably,  in  many  instan- 
wa,  a  vexy  important  character  to  indicate  what  is  essential  to  that 
compodtion.  But  the  acknowledged  fact,  that  some  species,  really 
distinct,  have  int^;rant  particles  of  precisely  the  same  form,  proves  that 
the  character,  derived  from  the  form  of  the  integrant  particle,  being  less 
gineral,  ought  to  be  subordinate  to  the  true  composition.    It  is  hence 
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obvious,  that  the  form  of  the  integrant  particle  can  neyer  be  adopted, 
as  a  universal  standard,  for  establisliing  the  species  among  minerals. 

226.  Further,  it  is  bj  no  means  evident,  that  certain  minerals, 
which  have  never  been  seen  crystallized,  do  not  constitute  really  dis- 
tinct species,  and  are  in  fact  only  a  mixture  of  several  species.  We 
have  remarked,  that  every  species  has  integrant  particles,  whose  com- 
position, and,  very  frequently,  whose  form  and  some  other  physical 
properties,  are  peculiar  to  that  species,  and  would,  if  well  understood, 
distinguish  it  from  every  other  species.  But,  would  not  the  integrant 
particles  of  a  mineral  remain  the  same  in  their  real  nature,  whether 
regulariy  arranged  in  a  crystal,  or  collected  into  an  amorphous  mass  ? 
In  order  that  minerals  may  crystallize,  they  must  be  placed  in  certain 
circumstances,  favorable  to  this  process.  Now  we  find  some  minends 
have  crystallized  much  less  frequently  than  others.  And  where  is  the 
inconsistency  in  supposing,  that  some  species  of  minerals  seldom  or 
never  crystallize  ?  We  do  not  indeed  know  all  the  circumstances^ 
under  which  minerals  were  placed  at  the  time  of  their  formation ;  but 
is  it  not  perfectly  consistent  to  believe,  that  the  presence  of  certain 
earths,  not  essential  to  the  species,  may,  by  their  counteracting  affini- 
ties, prevent  crystallization  ?  This  we  know  to  be  sometimes  the  case 
in  mixtures  of  certain  salts.  It  is  true,  the  number  of  supposed  species, 
which  has  never  been  seen  crystallized,  is  indeed  small.  But,  if  they 
are  really  distinct  species,  their  claims  to  that  rank  ought  to  be  assert- 
ed, although  they  have  never  been  permitted  to  delight  our  eyes  by 
their  regularity  of  form. 

227.  It  is  unnecessary  to  describe  the  genera,  orders,  and  classes, 
which  exist  in  the  system  of  the  Abbe  Haiiy ;  for  they  are  strictly 
chemical  as  far,  as  the  present  state  of  the  science  permits,  and,  of 
course,  do  not  materially  differ  from  the  arrangement,  employed  in 
this  treatise. 

228.  It  may  be  useful  here  to  recapitulate  the  principles,  we  have 
endeavored  to  establish,  for  a  scientific  arrangement  of  minerals,  and  to 
make  some  additional  remarks  on  the  subject 

1.  The  true  composition  of  minerals  is  the  only  sure  criterion  for 
determining  the  species,  and,  when  known,  should  be  employed  in 
all  cases. 

2.  When  the  composition  of  minerals  is  entirely  unknown,  or  but 
imperfectly  understood,  other  characters,  depending  more  or  less  on 
the  composition,  must  be  employed.  Of  these  the  more  important  are 
undoubtedly  derived  from  the  crystalline  form  and  structure  ;  the  lat« 
ter  of  which  may  be  extended  to  foliated  masses,  not  possessed  of  a 
regular  form ;  for  these  often  easily  yield  to  mechanical  division,  and 
thus  enable  ua  to  discover  the  primitive  form.    Indeed  a  careful  a(- 
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tentioii  to   crystalline   characters  may  sometimes  remove  apparent 
difficvlties  in  the  results  of  analysis. 

3.  The  form  of  the  integrant  particle  may  often  be  employed  with 
great  adrantage ;  but  this  alone  cannot  be  relied  upon  with  certainty, 
because  the  same  form  is  sometimes  common  to  different  species ;  and 
knee,  if  two  minerals  are  found  to  have  integrant  particles  of  the  same 
ibrm,  the  other  properties  of  these  minerals,  examined  in  a  state  of  pu« 
ritj,  must  agree,  in  order  to  establish  the  identity  of  the  two  substances* 

4.  When  minerals,  whose  ingredients  are  capable  of  combining  in 
nrions  proportions,  are  crystallized,  the  form  of  the  integrant  particle 
may  be  of  great  use  in  limiting  the  species. 

5.  The  form  of  the  integrant  particle,  and  the  primitive  form  of 
crystals  may  be  employed  with  advantage  to  distinguish  what  ingre- 
dients, found  in  a  mineral,  are  unessential  to  the  species ;  for  whatever 
can  be  added'  to  a  mineral,  or  taken  from  it,  without  affecting  these 
forms,  may  be  considered  foreign  or  not  essential.  The  siliceous  car- 
bonate of  lime  (calcareous  sandstone  of  Fontainbleau)  affords  a  striking 
iastance  of  a  mineral  greatly  contaminated  by  a  foreign  substance^ 
without  aflfecting  the  crystalline  form. 

6w  When  analysis  is  wanting,  much  benefit  may  be  obtained  jfrom 
tfie  primitive  forms  of  crystals  jin  establishing  the  species ;  for  it  is 
worthy  of  notice,  that,  when  two  or  more  crystals,  belonging  to  differ- 
ent species,  have  the  same  primitive  form,  their  other  physical  characters 
ire,\n  general,  strikingly  different ;  as  in  the  case  of  spinelle  and  mag- 
netic oude  of  iron.  Indeed  the  primitive  form  may,  in  most  instances, 
be  employed  instead  of  that  of  the  integrant  particles. 

7*  The  structure  and  actual  forms  of  secondary  crystals  are  also 
important,  provided  the  various  angles  of  the  crystal  be  accurately 
measured. 

The  nature  of  amorphous  minerals,  whether  granular  or  compact^ 
nay  often  be  ascertained  by  their  intimate  connexion  with  well  defin- . 
fd  crystals,  or  even  with  laminated  masses  of  the  same  substance. 
Of  this,  epidote  furnishes  an  important  illustration. 

6.  When  all  assistance  from  analysis  or  the  crystalline  form  is  de- 
liied,  the  species  must  be  determined  by  a  well  chosen  aggregate  of 
tiiose  external  characters,  such  as  structure,  fracture,  hardness,  &c. 
which  depend  most  intimately  on  the  nature  of  the  mineral.  It  is 
kowever  to  be  understood,  that,  in  all  cases,  where  the  composition  is 
inknown,  the  species  are  to  be  considered  provisional,  till  the  progress 
tf  chemistry  shall  enable  us  to  reexamine  them. 

229.  The  number  of  species,  whose  composition  is  not  well  known, 
eren  if  it  were  greater  than  it  is,  ought  not  to  be  offered  as  an  objection 
^  the  principles,  we  have  just  stated,  for  establishing  the  species.    An 
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objection  of  this  kind  would  be  saying,  that  because  we  have  not  suffi- 
cient light  on  everj  object,  it  should  be  rejected  in  cases,  where  it 
shines  with  the  greatest  clearness.  Neither  can  anj  difficulty  or  con- 
fusion arise  from  adopting  a  method  somewhat  mixed,  depending  in 
different  parts  on  different  principles.  For  so  far,  as  the  method  is  mix- 
ed, it  arises  from  an  imperfect  knowledge  of  the  true  composition  of 
certain  minerals ;  and  there  is  reason  to  believe,  that  the  provisional 
species  will  gradually  disappear,  either  by  becoming  well  establidied, 
or  by  being  associated  with  other  species. 

230.  The  preceding  principles,  it  is  believed,  will  enable  us  to  lim- 
it and  determine  every  species  of  simple  minerals  with  as  much  accura- 
cy, as  the  present  state  of  our  knowledge  will  permit  They  embrace 
not  only  well  crystallized  minerals,  but  those,  which  are  imperfectly 
crystallized,  or  which  exist  in  foliated  masses,  destitute  of  regular 
form ;  they  extend  not  only  to  amorphous  minerals  fa  a  state  of  puri<gr, 
but  also  to  those,  whether  crystallized  or  amorphous,  which  are  more 
or  less  contaminated  by  foreign  ingredients.  For  it  must  be  remem- 
bered^  that  a  systematic  arrangement  is  not  designed  to  embrace  those 
minerals,  which  are  merely  compounds  of  different  specieSi  Difficulties 
may  sometimes  arise  in  determining  whether  a  given  mineral  is  cmly 
a  mixture  of  different  species,  or  whether  it  belongs  to  some  distinct 
species,  but  is  greatly  contaminated  by  other  minerals. 

231.  We  are  now  briefly  to  state  the  manner,  in  which  the  higher 
divisions  are  formed.  Here  also  chemistry  is  to  be  our  guide ;  for  the 
genera,  orders,  and  classes  are  to  be  determined,  as  far  as  may  be,  by 
the  composition  of  minerals,  or  by  some  of  their  chemical  properties. 

232.  A  genus  will  therefore  be  composed  of  certain  species,  which 
possess  some  common  ingredient,  and  resemble  each  other  in  their 
chemical  properties.  In  selecting  the  common  ingredient,  a  preference 
should  be  given  to  that,  which  is  most  fixed  and  permanent  Thus  all 
minerals,  which  are  composed  of  lime,  united  to  an  acid,  will  form  one 
genus,  characterized  by  a  common  earth,  and  receiving  its  name  from 
that  earth. 

233.  An  order  will  then  be  composed  of  certain  genera,  whose 
bases  resemble  each  other  in  their  nature.  Thus  all  the  earths  have 
certain  common  properties,  in  which'  they  resemble  each  other.  Hence 
all  those  genera,  which  have  for  their  base  an  earth,  united  to  an  acid, 
will  form  one  order,  which  embraces  the  earthy  salts.  It  is  also  to  be 
understood,  tliat  the  chemical  properties  of  the  different  genera,  united 
in  the  same  order,  should  be  similar. 

23'J.  A  class  is  formed  by  the  union  of  several  orders.  But  it 
must  be  evident  from  the  general  principles  of  arrangement,  that 
the  relations,  which  unite  orders  into  classes,  must  be  more  ^tract 
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and  generaly  than  those,  which  exist  between  the  several  species 
of  a  genus,  or  the  several  genera  of  an  order.  The  relations,  which 
cbanicterize  the  classes,  will  be  sufficiently  explained  in  the  sub- 
joiiied  tabulaf  view  of  minerals. 

255.  The  species,  when  necessary,  may  be  divided  into  subspecies, 
vtrieUeSt  and  even  suhvarieHes ;  but  these  subdivisions  are  determined 
diieflj  bj  the  external  characters,  fiy  these  means  we  are  enabled  to 
fre«erve  a  scientific  arrangement,  and,  at  the  same  time,  to  subdivide 
an  extensive  species,  and  to  descend  to  any  degree  of  minuteness  in 
description,  which  the  importance  or  utility  of  the  species  may  require. 
The  following  general  principles  will  determine  the  divisions  into 
sabBpeciea,  &c 

1.  The  presence  of  any  ingredient,  not  essential  to  the  species,  1)ut 
which,  nevertheless,  produces  a  considerable  change  in  the  specific 
gravitj,  fusibility,  or  other  important  properties  of  the  mineral,  may  be 
the  htms  of  a  distinction  into  subspecies. 

2.  Different  structures  and  different  d^rees  of  cohesion  between 
\  the  particles  are  often  found  in  minerals  of  the  same  species,  and  re- 
quire divisions  into  subspecies  or  varieties.  Thus,  if  only  specific 
charactere  were  given,  it  would  be  almost  impossible  to  recognise  all 
the  varieties  of  carbonate  of  lime,  sometimes  finely  crystallized,  some- 
times stalactitic,  sometimes  in  a  state  of  powder,  and  sometimes  exhib- 
iting a  structure,  which  is  granular,  fibrous,  or  compact.  But,  by  form- 
ing a  number  of  subspecies  and  varieties,  every  important  diversity  of 
appearance  in  the  species  may  be  described.  < 

3.  Subspecies  and  varieties  may  sometimes  be  founded  on  particu- 
lar colors,  when  these  colors,  although  arising  from  ingredients  unes- 
sential to  the  species,  are  sufficiently  constant.  Sometimes  the  differ- 
^ce  of  color,  which  appears  in  minerals  of  the  same  species,  is  pro- 
duced by  different  coloring  matters,  and  may  be  employed  for  sub- 
dividing the  species. 

236.  J.  J.  Berzelius,  Professor  of  Chemistry  at  Stockholm,  has 
recently  published  a  chemical  arrangement  of  minerals,  founded  on 
their  electro-chemical  properties,  and  on  the  doctrine  of  definite  pro- 
portions. In  this  system,  the  earth,  silex,  is  considered  an  acid,  and, 
by  combining  with  bases,  is  supposed  to  form  salts,  called  siliciates. 
Thus,  the  siliceous  oxide  of  Zinc  is  called  a  siliciate  of  Zinc.  (See 
lour,  de  Physique,  tom.  86,  pp.  136,  209, 276,  356.  Also  N.  Eng.  Med. 
loar.  vol.  6,  p.  293.) 

Professor  Clarke,  of  Cambridge,  England,  has  also  published  an  ar- 
rangement of  minerals  purely  chemical.  In  his  system,  each  of  the 
earths  is  considered  as  a  raetal>  which  can  exist,  in  our  atmosphere,  in 
the  state  of  an  oocide  only. 
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SECTibsr  IV. 

0 

Ddscription  of  Minerals. 

QST^  It  has  already  been  remarked  (£13),  that  the  description  of  a 
mineral,  for  the  purpose  of  enabling  anj  one  to  recognise  it  and  refer  it 
to  its  true  place  in  a  system,  already  farmed,  permits  the  use  of  those 
characters,  which  would  be  insufficient  to  establish  a  mineralogical 
method.  Hence,  in  describing  a  mineral,  we  may  employ  every  char- 
acter, whether  physical  or  chemical,  which  can  afford  some  important 
assistance  in  distinguishing  that  mineral  from  those,  which  belong  to 
other  species,  and  in  conveying  an  accurate  idea  of  its  appearance. 

238.  It  must  be  perfectly  obvious,  that  whatever  is  employed  in 
establishing  the  species  should,  in  itself,  be  of  universal  application ; 
such  is  the  true  composition  of  minerals.  But  it  is.  equally  obvious, 
that  any  character,  which  almost  uniformly  belongs  to  a  particular 
species,  will  be  useful  in  describing  and  distinguishing  that  species. 
It  is  hence  evident,  that  all  those  external  characters,  such  aa  form, 
liardness,  structure,  &c.  which  depend  more  or  less  intimately  on  the 
composition  of  the  mineral,  are  to  be  employed  in  description.  Even 
those  characters,  which  arise  from  the  presence  of  superfluous  or  un- 
essential ingredients,  if  their  occurrence  be  sufficiently  uniform,  are  of 
important  use.  Hence  the  very  frequent  appearance  of  a  particular 
color  may  furnish  a  strong  presumption,  that  the  mineral  in  question 
belongs  to  a  certain  species.  Much  assistance  may  also  be  derived  in 
some  crystallized  minerals  from  the  frequent  assumption  of  a  particular 
form  by  some  one  species ;  or -from  certain  peculiarities  of  form,  arising 
from  truncation  or  bevelment,  &c. 

239*  The  primitive  form  of  the  crystal,  when  it  can  be  ascertained, 
is  by  no  means  to  be  omitted  in  description.  This  character,  however, 
is  incapable  of  universal  application ;  for  a  large  proportion  of  minerals 
are  most  frequently  found  either  amorphous,  or  so  imperfectly  crystal- 
lized, that  mechanical  division  is  with  difficulty  applied.  And,  in 
regard  to  many  minerals,  much  experience  and  practical  skill  are 
requisite  to  discover  the  natural  joints  and  dissect  a  crystal  with  a 
sufficient  degree  of  accuracy ;  more  especially  to  obtain  the  form  of 
the  integrant  particles. 

But  a  measurement  of  the  angles  of  a  crystal,  whether  those,  fcnrmed 
by  the  inclination  of  contiguous  faces  to  each  other,  or  the  plane  angles 
of  the  faces,  may  be  easily  and  accurately  effected,  and  constitutes  a 
very  important  and  useful  character.  For,  in  any  given  species^  all  the 
crystals,  belonging  to  the  same  variety  of  form,  have  their  correspond- 
ing faces  inclined  to  each  other  in  angles  of  a  constant  quanfity.  This 
measurement  is  often  paiticularly  useful  in  cases,  where  certain  iistces 
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of  a  crystal  have  taken  an  undue  extent,  and  where  other  deTiations 
from  the  usual  form  hare  been  produced.  Thus  in  hexaedral  prisms  of 
quartz,  terminated  by  six-sided  pyramids,  the  mutual  inclinations  of 
the  faces  remain  the  same,  howeyer  much  the  prism  may  be  compres- 
sed, or  the  faces  of  the  pyramids  unduly  extended. 

240.  It  is  extremely  important,  that  the  characters,  used  in  describ- 
ing minerals  and  referring  them  to  their  proper  species,  should  be  sus- 
ceptible of  easy  and  expeditious  application.  Hence  the  advantage  of 
employing  certain  chemical  characters,  and  also  those  external  charac- 
ters, which  can  afford  a  si^tisfactory  degree  of  eyidence. 

But  the  various  external  characters,  which  may  be  usefully  employ •» 
ed  in  description,  ought  not  to  be  indiscriminately  detailed.  On  the 
contrary,  those,  which  are^ost  important,  distinctive,  and  characteris- 
.  tic,  should  be  particularly  designated,  either  by  being  placed  first  in  the 
description,  or  by  being  collected  into  a  distinct  paragraph.  Hereby  a 
pupil  will  save  time  and  labor,  and  may  avoid  many  perplexities. 

241.  Another  character,  peculiarly  important  to  the  practical  min- 
eralogist, and  which  ought  never  to  be  omitted  in  description,  remains 
(o  be  mentioned.  This  is  called  the  geological  character,  and  depends 
on  particular  associations,  existing  among  minerals.  It  appears  from 
observation,  that  certain  minerals  often  occur  together ;  while  others, 
on  the  contrary,  have  seldom  or  never  been  found  associated.  Further, 
some  minerals  have  a  particular  gangue  or  repository,  in  which  they 
are  contained.  Thus  the  staurotide  (granatit  of  Werner)  is  most  usual -> 
ly  found  in  a  micaceous  slate. 

The  greater  number  of  simple  minerals  are  found  in  compound  rocks 
or  aggregates.  But  the  nomenclature  and  description  of  these  com- 
pounds belong  to  geology,  and  will  be  given  at  the  close  of  this  volume. 
A  very  few  general  remarks  will  be  sufficient  to  explain  tiie  geological 
characters,  employed  in  the  folloiring  descriptions. 

242.  Those  minerals,  which  fall  under  the  cognizance  of  geology, 
may  be  divided  into  five  classes. 

'  1.  The  first  class  contains  the  primitive  or  primary  rocks,  such  as 
granite,  gneiss,  micaceous  slate,  certain  limestones,  &c.  These  rocks 
are  chiefly  composed  of  various  simple  minerals,  irregularly  crystalliz- 
ed, and  aggregated  without  the  intervention  of  any  cement  They 
never  contain  organic  remains  of  animals  or  vegetables.  When  con- 
nected with  rocks,  belonging  to  a  diflfercnt  class,  they  occupy  the  low- 
est place,  in  reference  to  the  centre  of  the  earth.  They  are  theirefore 
supposed  to  have  been  first  formed,  and  have  accordingly  received  the 
name  o(  primitive  rocks.* 

*  For  an  espkiyitkni  of  the  word  formation,  n  applied  to  ezteiliire  d^oiitu  of  niiieralf,  Me  rt^' 
^■Bk)i  oB  gwlufty,  tt  Uie  clofe  oftUi  Tolmnn 
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2.  There  exists  another  class  of  rocks,  less  distinctly  the  result  of 
CTTstallization  than  the  preceding,  in  part  composed  of  mechanical  de- 
posites,  and  sometimes  containing  petrifactions.  This  class,  to  which 
belong  grajwack^,  certain  rarieties  of  greenstone  and  limestone,  &c* 
lies  over  the  primitiye  rocks,  when  both  classes  occur  together,  and  is 
called  the  transition  class* 

8.  The  third  class  is  composed  of  those,  which  are  called  seamdary 
rtKks.  These  are  always  situated  oyer  or  above  the  primitive  or  tran- 
sition rocks,  and  often  abound  with  organic  remains  or  petrifactions. 
They  appear  to  be  chiefly  mechanical  deposites  from  water ;  in  this 
class  we  find  sandstones,  and  certain  varieties  of  limestone. 

4.  Jillumal  substances  constitute  the  fourth  class.  They  consist 
of  clay,  sand,  pebbles,  &c*  and  are  evidently  produced  in  a  great  d^^ree 
by  the  disintegration  of  the  preceding  classes. 

5.  Volcanic  productions  form  the  fifth  class. 


CHAPTER  IV. 


NOMENCLATURE  OF  MINERALS. 


243.  The  nomenclature  of  most  minerals  is  at  present  so  incum- 
bered with  synonyma,  that  it  has  become  extremely  perplexing  to  the 
student.  He  is  hereby  reduced  to  the  alternative  of  perpetually  re- 
curring to  books,  or  of  loading  the  memory  with  several  names,  taken 
from  the  various  languages,  in  which  modem  works  on  mineralogy 
have  appeared.  These  remarks  may  be  illustrated  by  the  example  of 
epidote.  This  mineral,  which  is  called  epidote  by  Haiiy,  is  named 
yistazit  by  Werner,  thallite  by  Lametherie,  akanticone  by  Dandrada, 
delphinite  by  Saussure,  glassy  actynolite  by  Kirwan,  arendalit  bj 
Karsten,  glasiger  strahlstein  by  Emmerling,  la  rayonnante  intreuse 
by  Brochant ;  &c.  This  is  indeed  an  extreme  case,  and  few  other 
minerals  have  received  so  many  synonyma. 

We  are  not  only  deluged  with  various  names  given  to  the  same 
mineral,  but,  in  some  cases,  confused  by  the  application  of  the  same 
name,  by  different  writers,  to  substances  perfectly  distinct  This 
multiplication  of  names  is,  in  many  cases,  altogether  unnecessary ;  and 
sometimes,  when  a  new  name  has  been  substituted  for  one  already  ex- 
isting, the  former  has  been  found  equally  objectionable  with  the  latter. 
In  all  cases,  where  the  chemical  nomenclature  cannot  be  applied,  it 
would  perhaps  be  a  good  general  rule  to  permit  the  mineral  to  bear  the 
nam^  given  it  by  its  discoverer. 

;•  By  some  writers  the  chemical  nomenclature  has  been  employed 
as  practicable ;  but  most  of  the  names^  by  which  minerals  are 
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known,  have  been  derived  from  the  name  of  the  place,  where  they  were 
first  observed ;  or  from  the  name  of  the  discoverer ;  or  from  the  pre- 
vailing color,  or  dome  other  characteristic  property  of  the  mineral. 
Sometimes  the  allusion  of  the  name  to  the  property  is  vexy  obscure,  and 
sometimes  very  trifling ;  see  the  names  grammatite,  analcime,  chabasie, 
&c.*  When  the  composition  is  unknown,  those  names,  which  are  alto- 
gether unmeaning  in  regard  to  any  property  of  the  mineral,  are  perhaps 
the  least  objectionable ;  for  they  certainly  cannot  lead  to  error. 

945.  In  this  treatise,  the  chemical  nomenclature  will  be  employed 
to  designate  the  species  in  all  cases,  where  the  composition  of  the  min- 
eral is  supposed  to  be  sufficiently  understood ;  it  will,  however,  be 
accompanied  by  some  familiar,  mineralogical  name,  when  such  name 
exists,  and  by  synonyma  from  some  of  the  most  valuable  modem  writers. 
But  many  of  the  aforementioned  species  embrace  important  varieties, 
which  it  is  necessary  to  distinguish.  This  is  peculiarly  the  case  with 
the  carbonate  and  sulphate  of  lime.  Now  these  varieties  must  be  dis- 
tinguished either  by  the  addition  of  certain  modifying  epithets  to  the 
name  of  the  species,  or  by  some  single  name.  The  latter  mode  is 
more  simple  and  convenient  for  general  use,  and  is  probably  attended 
with  fewer  objections,  than  the  former.  We  shall,  therefore,  whenever 
it  is  practicable,  distinguish  subspecies  and  varieties  by  mineralogical 
names  already  in  use  and  well  known. 

In  a  few  instances,  a  single  species,  as  determined  by  the  composi- 
tion, is  divided  by  Werner,  according  to  the  external  characters,  into 
two  or  more  species ;  and  distinct,  mineralogical  names  have  been 
imposed  on  each.  These  names  may  be  retained  in  the  chemical  meth- 
od to  designate  subspecies  or  varieties.  This  is  the  case  with  the 
species,  phosphate  of  lime ;  it  is  divided  by  Werner  into  two  species, 
apaiU  and  qmrgelstein,  which  are  merely  varieties,  but  which  it  is  useful 
to  distinguish.  Many  obvious  advantages  will  result  from  retaining  these 
names  already  in  use,  and  employing  them  for  the  purpose  just  mention- 
ed. Thus  sulphuret  of  arsenic  contains  two  subspecies,  the  red  and 
the  yellow,  which  have  long  been  known  and  distinguished  by  the 
names  realgar  and  orpiment ;  and  there  does  not  appear  any  sufficient 
reason  for  their  disuse. 

246.  It  cannot  with  propriety  be  objected,  that  the  giving  of  distinct 
names  to  the  subspecies  and  varieties  will  too  much  incumber  the  mem- 
ory. For  something  must  be  remembered ;  and  in  cases,  where  a  sig- 
nificant appellation  is  unknown,  or  would  be  inconvenient,  the  shortest 
name  is  undoubtedly  to  be  preferred.  It  would  indeed  be  a  fortunate 
circumstance,  if  mineralogists  would  agree  to  designate  minerals  by 
some  common  nomenclature.    But,  while  a  systematic  and  significant 

*  S^  Tmit6  de  Mlil6nilog^e  p«r  le  Oem  Haur,  tonge  3,  pp.  176  ;  180 ;  and  227. 
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nomenclature  of  all  minerals  cannot  be  formed ;  and  while  respectable 
mineralogists  continue  to  establish  the  species  by  external  characters 
alone,  and  studiously  avoid  the  use  of  the  chemical  nomenclature  in 
those  cases^  where  it  is  applicable,  every  mineralogist  must  be  acquaint- 
ed with  mineralogical  names. 

It  4s  certainly  convenient,  at  least  for  the  purpose  of  conversation,  to 
be  able  to  designate  a  mineral  by  a  single  name.  But,  if  names  are 
given  to  species  only,  it  will  be  necessary  to  employ  description^  or,  at 
least,  one  or  two  epithets  to  distinguish  any  particular  variety,  of  which 
we  wish  to  speak. 

247.  The  names  of  earthy  minerals,  whose  true  compontion  is  not 
well  known,  and  where  consequently  the  chemical  nomenclature  is 
inapplicable,  will,  in  general,  correspond  with  those  employed  by  Kir- 
wan  and  Jameson,  which  are  probably  most  familiar  in  this  country, 
and  are  in  most  cases  preferable  to  those  of  the  Abb^  Haily.  There 
must^  however,  be  a  number  of  deviations  from  their  nomenclature. 
Some  minerals,  now  known,  are  not  mentioned  by  the   two  former 
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writers.  Other  deviations  necessarily  arise  from  the  late  accurate 
and  scientific  researches  of  HaUy  and  other  French  mineralogbts, 
who  have  shown,  that,  in  some  instances,  minerals  really  distinct  have 
been  collected  into  one  species.  Two  or  more  new  species  will 
hence  arise,  and  must  retain  the  names,  they  have  received.  In  other 
cases  it  appears,  that  minerals,  which  really  belong  to  tlie  same  species, 
have  been  separated,  and  must  again  be  united.  These  new  associa- 
tions and  separations  cannot  fail  of  producing  some  degree  of  confusion 
in  the  nomenclature ;  but  the  true  interests  and  progress  of  the  science 
ought  not  to  be  sacrificed  to  so  trifling  an  inconvenience. 

Ingredients  of  Minerals. 

£48.  Tlie  use  of  tlie  Chemical  nomenclature  supposes  a  previous  ac- 
quaintance with  the  nature  of  those  bodies,  which  enter  into  the  com- 
position of  minerals.  The  following  notice  will  be  sufficiently  minute  for 
this  place.  A  more  particular  account  of  the  several  substances  will 
be  found  in  the  vocabulary  at  the  end  of  the  volume. 

The  principal  ingredients  of  the  mineral  kingdom  are  oxygen  ^— 
twelve  acids,  viz.  the  carbonic,  phosphoric,  fluoric,  sulphurous,  sulphuric, 
muriatic,  nitric,  boracic,  chromic,  molybdic,  arsenic,  and  mellitic;-^ 
four  alkalis,  viz.  ammonia,  potash,  soda,  and  lithia ; — ten  earths^  viz.ba- 
rytes,  strontian,  lime,  magnesia,  aluminc,  silex,  zirconia,  glucine,  yttria, 
and  thorina ; — three  combustibles,  viz.  sulphur,  hydrogen,  and  carbon  ; 
Uiirty  metals,  viz.  gold,  platina,  iridium,  osmium,  rhodium,  palladiuuij 
silver,  mercury,  copper,  iron,  lead,  tin,  zinc,  nickel,  cobalt,  manganese, 
qrscnic,  bismutli,  antimony,  tellurium,  chrome,  molybdena,  tungsten. 
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titaniuniy  uranmin,  columbium,  cerium,  selenium,  cadmium,  and  wo- 
danium ;— and  water. 

The  acids  occur  chiefly  in  combination  with  the  alkalis,  earths,  and 
metallic  oxides,  forming  salts ; — soda  occurs  more  abundantly  than  any 
of  the  other  alkalis  ^— and  of  the  earths,  silex,  alumine,  lime,  and  mag- 
nesia are  the  most  important  and  abundant. 

Oxygen,  hydrogen,  sulphur,  carbon,  and  the  metals  are  supposed  to 
be  simple  bodies  ;---but  the  acids,  alkalis,  earths,  and  water  are  known 
to  be  compound. — It  will  also  be  recollected,  that  the  alkalis  potash, 
ioda,  and  lithia,  and  all  the  earths  are  compounds  of  oxygen  with  pe- 
culiar bases,  which»  in  most  cases,  appear  to  possess  metallic  properties 
more  or  less  distinctiy.  Thus,  potash  is  a  compound  of  oxygen  and  a 
base,  called  potassium ;  silex  is  a  compound  of  oxygen  and  a  base  called 
silicium  or  silicon. — Hence  these  alkalies  and  the  earths  may  without 
impropriety  be  considered  oxides,  as  in  Prof.  Clarke's  arrangement  of 
minerals,  where  the  earth,  silex,  is  called  oxide  of  silicium,-— barytes, 
oxide  of  barium,  &c.  But  several  reasons  induce  us  to  retain,  for  the 
present,  the  divisions  alkali  and  earth, — It  must  be  obvious  from  the 
preceding  remarks,  that  oxygen  forms  an  ingredient  of  a  large  propor- 
tion of  minerals. 


TABULAR  VIEW  OF  SIMPLE  MINERALS ; 

aeearding  to  the  order ^  in  which  they  are  arranged  and  described 

in  this  work, 

£49.  In  the  following  tabular  view  of  simple  minerals,  the  divisions 
into  species  and  the  nomenclature  of  the  species  are  perhaps  as  strictiy 
chemical,  as  the  present  state  of  mineralogical  knowledge  will  permit. 
In  the  class  of  earthy  compounds,  an  accurate  division  into  genera  is 
impracticable.  An  attempt  has  therefore  been  made  to  arrange  the 
species  of  this  class,  in  some  degree,  according  to  their  composition, 
as  fiu*  as  that  can  be  ascertained  from  the  results  of  chemical  analysis. 
In  other  words,  those  minerals,  which  most  resemble  each  other  in  the 
results  of  their  analysis,  are  collected  into  the  same  group.  We  are 
hereby  enabled  to  determine  how  far  those  minerals,  which  appear  to 
be  composed  of  the  same  ingredients,  united  in  different  |m>portion8, 
resemble  each  other  in  their  external  characters. 

250.  In  forming  these  groups,  the  latest  analyses  of  the  most  ex- 
perienced chemists  have  been  employed,  and  principally  those  made  by 
KLlaproth,  Yauquelin,  and  Chenevix.  It  has  dso  beep  an  object  to  se- 
lect analyses  made  on  the  purest,  crystallized  specimens.  In  general, 
no  ingredient  has  been  considered  essential,  whidi  dees  not  occur  in  at 

13 
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least  five  per  cent  in  specimens  Apparently  pute ;  while»  at  the  Mme 
time,  some  ingredients,  which  occur  in  greater  proportions  in  specinkeiA 
obviously  impure,  have  been  rejected  as  accidental.  After  all,  it  mttst  be 
obvious,  that  this  arrangement  of  the  earthy  minerals  is  liaUe  to  varioua 
alterations,  in  proportion  as  chemical  analysb  becomes  more  correct* 
The  important  question,  which  remains  to  be  answered,  in  regard  to 
the  greater  number  of  the  species  in  the  earthy  class,  is  this }  which 
two  or  more  of  the  ingredients,  mentioned  in  die  results  of  chotticiJ 
analysis,  are  essentia/  to  (he  true  compositixm  of  each  species. 

In  the  tabular  view,  su^^ecte^  varieties,  and  guhvatieties  are 
distinguished  from  each  other  by  a  different  type,  and  by  their  position 
in  tlie  column. 

A  number  of  species,  recently  discovered,  and  concerning  whiob 
little  is  yet  known,  ire  alphabetically  arranged  in  an  qipendiz  to  the 
earthy  class. 

Those  species,  which  have  never  betii  analyzed,  are  marked  by 
an  asterisk.  Tlie  place  of  such  minerals,  when  not  contained  in 
the  appendix,  is  determined  merely  by  some  external  analogies^— 
Subvarieties,  though  included  in  the  tabular  view,  are  not  numbered 
in  the  descriptions. 
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Tift  ipe^iflif  {jri^lBl  inftalfetjlMteiMtlutbcrtD  ten  obierred  in  tryitBUf  nor  e?ai  with  «  eryv- 
Idliie  ttnictoie^— SabtcanMi,  ineloted  bf  «  pnendierii,  in  tte  eolnmnof  inbiped»et»arc  Appcndieti 
In  tte  Bpedsh  «  Sab>peeMea«--Tte  annoKd  nnatert  iBtaM  tlM  ptKCw 


ClASS  I. 

Subttanees  not  nuUUU,  composed  entirdif,  or  in  paH,  of  an  Add. 

This  cl^ss  contains  four  ordure.  In  the  first  order,  the  acid  is  free 
^  ^ot  cpmbined ;  in  tl|p  second*  it  is  combined  with  an  alkali ;  in  the 
Ihird,  with  an  efprth  or  earths ;  and  in  the  fourth,  with  both  an  alkali 
and  an  earth.  Hence  the  presence  of  an  acid,  provided  it  be  not  united 
^  ^  metallic  base,  characterizes  this  class. 

ORDER  I. 

Adds  not  combined. 
The  base  of  the  acid  determines  the  genus.    All  the  species  in  this 
order  have  oxygen,  as  a  common  ingredient,  so  combined  with  a  base, 
as  to  produce  an  acid. 

GENUS  L  ,^^ 

^UuBciEs  ].    Sulphuric  acid.  -  *  -  117 

2.    StUphurouM  add.     ....    us 

GBNU8  n. 
1.    Muriatic  add.     -  -  -  •  118 

GENUS  III. 
1.     Carbonic  add.         -  -  -     119 

GENUS  IV. 
1.    Boracic  acid.  120 

ORDER  11 

Alkaline  Salts. 
These  salts  are  composed  of  an  alkali,  united  to  an  acid.    Hence 
am  alkalif  so  combined  as  to  form  a  salt,  characterizes  this  order. 
I^ch  alkali  designates  a  genus. 

GENUS  L    AfPlQNIA. 

1.  Sulphate  of  Ammonia.  ...    121 

2.  Muriate  of  Ammonia.      ...  122 

QJIK^US  II.     POTASH. 
1.    Nitiate  of  Potash.       -  -  -  -     125 

GENUS  UL    SQDd. 

1,    Sulpha^te  Qf  Soda.  ->  -  -126 
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Species  2. 
3. 
4. 


Muriate  of  Soda. 
Carbonate  of  Soda. 
Borate  of  Soda. 


-  I: 
II 

-  IJ 


ORDER  IIL 

Earthy  Salts. 

These  consist  of  an  earth,  or  of  earths,  united  to  an  acid.  Henee 
an  earth,  so  combined  as  to  form  a  salt^  characterizes  this  order.  Eack 
genus  is  determined  by  the  earth  it  contains. 

GENUS  h     BARTTE8. 


1. 

Sulphate  of  Barjrtes. 

.    135.774^ 

fetid 

limdUr 

c  111  veil          * 

oolumnar                  • 

radiated 

fibrous 

concretnl 

grtoular 

compact 

earthy 

199 

.     isr 
or 

1ST 

1S8    .- 

isar 

1S9 
189 
1S» 
1S9 

.      140 

2. 

Carbonate  of  Barytes. 

-              _              - 

142 

GENUS  11.     8TR0NTIAN. 

1. 

Sulphate  of  8trontian. 

- 

143, 774 

foliated                     » 
fibrous 

144 
.      145 

calcareous 

146 

2. 

Carbonate  of  Strontian. 

^                   " 

146 

3. 

Barystrontianite. 

- 

147 

GENUS  UL    X/Jlf  1?. 

• 

1. 

Carbonate  of  Lime. 

m                                         m 

147 

Calcareous  Spar.    - 

149 

crystallized 
laminated 

149 
151 

granular 
fibrous 

- 

152,774 
161 

compact 

Satin  Spar. 

162,775 

Blue  Vesuvian. 

earthy 

163 

168 

Chalk. 

- 

168 

Agaric  Mineral. 

• 

Fossil  £uina. 

170 

170 

concreted 

m                                         •- 

171 

Oolite. 
Pisolite. 
Gikareotti  Sinter. 

171 
179 
179 

SfMCiMB 
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simrn'ifi^ 

<«                                  wvfKvnwk 

XACOb 

Stalactite. 

ITS 

Aiabartcr. 

174 

CiksnoHflTu^      • 

171 

ucnutinf              • 

-        ITS 

Argentine. 

177 

Aphrite. 

177 

magnesian 

178 

crystallised     - 

178,  77* 

MIemiiBi 

1T9 

Dolomite.         •                   • 

179,  775 

colamnar      - 

180 

xnagneiian  Limeitoiiei 

ISO 

Oorbofittf.    • 

lai 

Brown  Sfmr. 

182 

siliceous 

183 

JMadi-eporite.              «               • 

184 

fetid      -            - 

184, 775 

bituminous 

186 

ferruginous 

186 

Calp          -               .                . 

187 

Marl. 

n7,775 

indurated      -                     • 

188 

Septaxiii 

us 

earthy 

189 

Bituminous  Aiarlite. 

-      191 

% 

Arragonite.       .... 

191, 775 

fibrous 

'       19S 

coralloidal 

194 

5. 

Phosphate  of  Lime.            ... 

194,  '75 

Apatite. 

193 

Asparagus  stone. 

-       196 

fibrous 

198 

massive 

-       198 

pulverulent    « 

198 

siliceous          ... 

-      198 

4. 

Fluateof  Lime.           ... 

199,  775 

■ 

Fluor  Spar. 

'       199 

maniTe 

aoi 

compact 

.       SOI 

earthy            -               • 

^1 

argillaceous     ... 

-     201 

fetid 

201 

5, 

Sulphate  of  liime.              ... 

-    204 

Selenite.     .           .           « 

205, 776 

massive 

-       205 

adeolar 

aoc 

Gypsum.         -           -           - 

206, 776 

fibrous 

206 

granular 

-       206 

compact 

207 

branchy 

-       207 

aiuiwy 

2CrT 

IQS 
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Si'^CiB^ 


6. 


7. 

8. 
9. 

1. 

2. 


▼AEHTII8  AJTD 

■UBTAimiBf* 


eutfay 

Platter  ttone. 
Anhydrous  Suphate  of  Lime« 

gpany 
granular 
flbrooi 
compact 


eooTotaled  ■ 


SlU0tt?«illQJOrOU8 

Siliceaoi  Bonto  of  I4me. 

Botrjrolite. 
Arseniate  of  Lime. 
Nitrate  of  Lime. 

GENUS  IV.    MAGNESIA. 

Sulphate  of  Magnesia. 
Cai1x>nate  of  Magnesia. 

cryitallized 

compact 

pulverulent 


£17 
219,776 

919 
919 


3.    Borate  of  Magnesia. 

QBNU8  V.    ALUMINE. 

1.  MelliV:te  of  Alumine« 

2.  Phpsphate  pf  Alunune. 
S.    Subsulphate  of  AluDMne. 

ORDER  IV. 

Salts  wWi  an  aUcaUne  and  earthy  base. 
U    Subsulphate  of  Alumine  and  Potash. 

siliceous 

2.  Sulphate  of  Alumiae  and  Potash. 

3.  Fluate  of  Soda  and  Alumine. 

4.  Glauberite.       ... 

5.  PolyhaHte. 


221 


224 


230 
230 


CLASS  n. 

Barihy  Compounda,  or  Stones. 
The  minerals,  which  belong  to  this  class,  are  composed  chiefly  of 
earths,  combined  with  each  other;   they  frequenjay  contain  some 
metallic  oxide,  and  sometimes  an  alkali,  or  acid. 

1.    Quartz.  •  -  -    232,776 

coipmon      -  -  -      23S 

limpid  -  -  3S5 

smoky 

yellow  -  • 

blue      -  .  - 

Toiered  -  2St 
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▼▲AimiBAirD 


Species 


iriied     - 

ftTenturine 

milky    - 

gretiy 

nijusled 

Ubultr 

granular 

arenaceous 

paeudomoiphous 

Amethyst. 

Prase. 

ferruginous 

yeUow 

red 

gmniah 

fetid    •- 
Cat's  eye. 
Chalcedony. 

coDimoii 
Cadiolong. 
Canielian. 
Sardonyx. 
Flaana.   - 

Siliceous  Sinter.    - 

Hyalite. 
Michaelite. 

Heliotrope.     - 

Chrjsoprase. 

Opal. 

prerioua 
ccMnmon 
Hydrophone.    - 
Girasol.   - 

Semi-opal. 

Menilite. 
ferruginous 

(Opalized  Wood.) 
Flint     - 

swimming 

Homstone. 
(Agatized  Wood.) 
Silicecalce. 
Buhrstone. 
Jasper.    - 

common 

striped 

Egyptian. 

(Porcellanite.) 

Leelitc. 

(Agate.) 


PAOI. 

837 
938 
S38 
S38 
S38 
239 
S89 
MO 
S40 

242 

243 

244 

S44 

844 

S45 

245 
246 
247 

947 
249 
250,776 
250 
951 

251 

252 
252 

253 

25S 

254 

254 
255 
255 
256 

256 

vt 

958 

258 

258 

261 

262 

263 
264 
265 
266 

266 
267 
267 

269 
S70 
270 
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Alumiiie 
Miriiypiirei 


AlwounciiM  1 
mter.       i 

Ahunhieaiid  J 


AhDBnietiid 


1 


Abanin^  Sacx 
twt  Alktli. 
Alumiww 

AhimiiM^  Sikx 
And  lime. 

Alumine^ 
«irk  A 


AluiDiiie,Saex 

aud  Zinc. 
Yttru,  Silex 
ind  Cerium. 


ZIrconU  and 


{ 


▼Ammxis  awd 

SUBVAUmilk 

Spbcims  S.    Sapphire. 

perfect 

blue 

violet 

red 

ydlow 

green 

limpid 

chatoyant 

aateriated 

Corundum. 

Emery.  * 

3.  Diaspore* 

4.  Turquoise. 

5.  Spinelle. 
Ruby. 
Ceylanite. 

6.  Fibrolite. 
r.    Cyanite. 

Rhctizite. 

8.  Staurotide. 

9.  Finite.      -  -  - 

10.  Bucholzite« 

11.  Nepheline. 
1^    Andalusite. 

13.  Lazulite 
Blue  Spar. 

14.  Chrysoberyl. 

15.  Topaz. 

I^ropbysalite 
Pycnite. 

16.  Brucite.    -  -  - 
17#    Gahnite. 

18.  Gadolinite. 

19.  Zircon. 

common 
Hyacinth. 

20.  Siliceous  Slate. 

Baaanite. 

21.  Clinkstone* 

22.  Pumice, 

23.  Obsidian. 

▼itreous 
Pnristoiie. 


285 
28^ 


29: 
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165 


koT^ltnciEBf 

VAURDCS  AKD 

suBVAmmiBs. 
8pecies  24.    PitcksHone. 


flkk,  Ah- 

■Atoand 
Afafi. 


At.  Aid- 
ladA&ilL 


fciAlih 
■<*»  Ala* 


25.  Sjpodumene. 

96.  Petaliie. 

27*  Lepidolite. 

28.  Mfea. 


Killinite. 


hzninated 

kineUar 

prismatic 


29.  Leucite. 

30.  Fettstein. 


Gabronite. 
Lythrodes. 


31.  Lapis  Lazuli. 

32.  Scliorl. 


common 
Tounnaline. 


Indicolite. 

Rttbellite. 

33.  Haiijne. 

34.  Gehlenite. 

35.  Feldspar. 

common 

Adularia. 
nliceous 

glassy 
Icespar.  - 

opalescent 

avcnturine 

Petnntze. 

granular 

compact 

fetid 

36.  Jade, 

Nephrite. 

Saussurite. 

Axestone. 

37.  Emerald. 

precious 
Beryl.     - 

36.    Euclase. 

39.    lolite. 

Feliom. 
14 


green 

yellow 

white 


green 
Albite. 


rAOi. 
307 

308 

309 

310 

310 
311,  777 

313 
313 
313 

315 

316 

317 
317 

317 
319 

320 

-  521,777 
Ml 
3tl 

322 

322 

325 

326 

327 

328 

3» 

329 

330 
331 

331 

331 

332 

332 

333 

333 

333 

335 

337 

337 

339 

339 

340,  777 

340 

342 

344 

345 

346 
946 
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suxsnciEs, 

VAMaOBJM) 

Species  40. 

Basalt. 

. 

SUBTi 

TAtti* 

m 

S46 

columnar 

„ 

S47 

tabular 

m 

949 

globular 

« 

amorphoua 

m 

348 

41. 

Ifdcke. 

Iron  Clay. 

- 

355 

S5T 

4£. 

Dipyre. 

- 

- 

357 

43. 

Scapolite. 

- 

" 

357 

44. 

Indianite. 

m 

«• 

3o9 

45. 

Axinite.    - 

- 

- 

359 

46. 

Garnet 

precious 

Tyrope. 

Topazolite. 

Succinite. 

common 

- 

* 

360,777 

36S 
369 
363 
363 
363 

Silex,  Alu^ 

Melanite. 

- 

364 

mine  and 

Pyreneite. 

- 

364 

Lime. 

Grossular. 

Allochroite. 

Colophonite. 

^ 

- 

364 

365 

.  36^  777 

manganesiaii 

- 

365,  777 

(Romanzovit) 

- 

368 

47. 

Aplome. 

- 

- 

368 

48. 

Epidote. 

Zoiaite. 
arenaceous 

: 

W 

639, 778 

370,  778 
371 

manganesian 

- 

371 

49. 

Cinnamon  Stone. 

- 

373 

50. 

Idocrase. 

£geran. 

- 

373 

374 

51. 

Meionite. 

- 

- 

376 

52. 

Bjssolite. 

w 

- 

377 

1 

53. 

Prehnite. 

ciystallized 
Kouphollte. 

- 

m 

377 

378 
378 

fibrous 

. 

378 

54. 

iEdelite. 

- 

m 

380 

55. 

StUbite. 

^ 

. 

380 

SUex,  Alu- 

5€. 

Zeolite. 

- 

- 

382 

mine.  Lime  , 

Natrolite. 

. 

383 

vid  Water. 

mealy 
Crocalite. 

. 

- 

384 
384 

57. 

Laumonite. 

« 

- 

386 

58, 

♦MelUite. 

. 

m 

388 

ttabAlumiM 

Ir 

. 

KiOidMtt. 

59, 

Sodalite. 

• 

» 

388 
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suBsracns, 

▼ABmnS  AMD 

SUBTAEDEZUS. 

TAOE. 

Spbciss  60. 

Analcime, 

- 

389 

Snez,  Alu. 

Sarcolite. 

m 

S89 

mine.  Alkali  < 

6L 

BUdstein. 

. 

390 

and  Water. 

62. 

Nacrite*    - 

. 

391 

I                 63. 

Chabasie. 

» 

391 

Silex,  Alumis 
and  Water. 

"^                64. 

Kaq>holite. 

- 

392 

Silex,  Dme 
and  Iron. 

65. 

Yenite. 

- 

393 

Slex,  Lime 
and  Water. 

66. 

Schaalstein. 

- 

394,  778 

Silex,  Lime, 
Alkali  &  Wai 

.er. 

Apophyllite.    - 

- 

395, 778 

Albin. 

■*                                          ■• 

.     S96 

Slex,  Baz^-te 
Alumine&W 

^             68. 
aiet. 

Harmotome. 

- 

396 

69. 

Chiysolite. 

- 

398 

SHex  and 

common 

- 

398 

Magnesia. 

Olivine. 

metecHie    - 

399 
-       399 

70. 

Hjpersthene.    - 

- 

400, 778 

71. 

Tremolite. 

- 

401, 778 

common 

glsMy       - 

402 

403 

fibrous 

• 

403 

Baikalite. 

- 

-     403 

Sks^  Mag. 

72. 

Asbestus.    - 

- 

404,  778 

nedaaod 

Amianthus. 

, 

405 

lime. 

common 

« 

406 

Mountain  Cork. 

407 

ligniform 

m 

407 

compact 

• 

408 

7S. 

Amianthoide. 

- 

409 

74. 

k 

Diopside. 

w 

410 

75. 

Augite.     - 

- 

411,778 

common 

. 

412 

Sahlite. 

. 

414 

Fassaite. 

- 

415 

Coccolite. 

- 

415,  779 

76. 

Hornblende.    - 

- 

416 

common 

- 

417 

basaltic 

• 

418 

lamellar 

. 

418 

fibA>us 

- 

419 

slaty 

• 

419 

SOeXy  Alu- 

Carinthin. 

«• 

419 

mine.  Lime  • 

Actynolite.     - 

- 

420,  779 

common 

murife     - 

421 

421 
4S1 

acicular 

flbnu 

421 

411 

Fluguite. 

*« 

421 
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SpiffffEClBS, 

PAOI. 

SPBCtBS  77. 

AnthopKjllite. 

- 

423 

78. 

DviUage. 

- 

4£3 

greea      - 

- 

-        4M 

metall^Hdal     - 

- 

425 

* 

BrQDa^te. 

m 

425 

79. 

Pjrallolite. 

- 

4ftS 

80. 

*Macle. 

m 

426 

81. 

Mitive  Lime. 

- 

4M 

82. 

Hydrate  of  Magnesia* 

- 

429,779 

83. 

Ma^nesite. 

- 

430 

Meerschaum 

1. 

«p 

ArgiUomurite. 

- 

431 

84. 

Serpentine. 

- 

4^779 

precious 

- 

499 

common 

- 

434 

$)e3c,  Mag. 

85. 

Talc 

- 

436.7  9 

oesia  and 

common 

. 

496 

Water. 

fibrooi 

- 

437 

indiireted 

• 

437 

icaly 

« 

43g 

Steatite. 

- 

438,  779 

common 

. 

438 

L 

Potstone. 

- 

441 

5lilex,  Mag. 

86. 

Chlorite. 

- 

442,780 

nesia  and 

coomnpn 

- 

AAab 

Aluoimc. 

ft 

slaty 

earthy 

* 

443 

444. 

(Green  Karth.) 

- 

445,  780 

(Pimelite.) 

- 

446 

87. 

Jirgillaceom  Slate. 

m 

446 

Aigfliite. 

- 

446 

• 

ihininr 
MooTSlat 

• 

447 

e. 

447 

SlMk. 

- 

450 

bitomuMNis 

490 

Novaculite. 

- 

452 

Aluminous  State. 

453 

■hininif 

- 

-         4S3 

graphic    - 

- 

454 

88. 

TripolL 

- 

454 

Rotten  Stone. 

* 

455 

Polishing  Slate. 

455 

S9. 

Claystone.    - 

- 

456 

90. 

day.     - 

- 

457 

KolbTite. 

- 

458 

Allophane. 

- 

458 

Lenzinite. 

- 

458 

^ 

Wallerite. 

» 

459 

K 

Kaolin. 

- 

460 

^ 

Omolite. 

- 

462 

▼ 

adhcsire 

. 

463 

Spmcims 
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VARXETXKS  AKD 

VAGI. 

Potter's 

m 

46S 

PipeClaj. 

. 

■        4A4 

variegated 

• 

464 

Loam. 

- 

•        404 

lithomaige. 

. 

470 

Mountain  I 

Soapt 

471 

Fuller's  Earth. 

.. 

471 

Bole. 

• 

472 

Reddle. 

- 

473 

Yellow  Earth. 

m 

474 

Umber. 

• 

475 

APPBJfDIX, 

1.    *Ambljgonite 

1 

- 

- 

475 

2.     ^Bergmanite. 

« 

- 

- 

476 

3.    *Cereolite. 

- 

- 

476 

4.    *Chlorophmitf. 

> 

- 

- 

476 

5.    *Chu8Ue. 

- 

- 

477 

6.    *Conite. 

- 

- 

- 

477 

7.    ♦Desmine. 

- 

- 

47r 

8.      Fahlunite. 

- 

- 

- 

477 

9.    *Frei8lebe!i. 

m                                                m 

- 

478 

10.     *Fuscite. 

- 

- 

- 

478 

11.    ^Haydenite. 

- 

- 

478 

12.    *Helvin. 

- 

- 

- 

479 

13.    *Humite. 

- 

- 

479 

14,    *LimbUUe. 

- 

- 

- 

479 

15.     *8ideroclepte. 

- 

- 

479 

16.    *Sphterulite« 

* 

- 

- 

480 

17.    *SpineIlane. 

- 

- 

480 

18.    *Spin  there. 

- 

*                                                  ■• 

* 

480 

19.    *Thulite.    - 

- 

- 

480 

*Eudialjte. 

- 

- 

- 

782 

Gibbsite. 

- 

- 

782 

^Gieseckite. 

- 

^                                          • 

- 

783 

CLASS 

m. 

Combustibles. 

1.    Hydrogen  Gas, 

- 

- 

461 

caiburetted 

. 

481 

sulphuretted 

m 

482 

£.    Sulphur. 

- 

- 

48S 

3.    Bitumen. 

- 

- 

- 

486 

Naphtha. 

- 

487 

Petroleum. 

. 

488 

Maltha. 

• 

489 

dastic 

m 

489 

Asphaltum. 

- 

490 

(Retinasphaltttin.) 

- 

492 
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suBsncus, 

vAuxms  Ain> 

8UB1 

(Fossil  Copal.) 

rAEnpm. 

FAOb- 

'^A^HA^B^- 

492 

(Hatchetine.) 

- 

492 

4. 

^niber.        -             -              - 

- 

493 

earthj 

- 

493 

5. 

Diamond.    -             -   , 

^ 

495 

6. 

Anthracite.        ... 

- 

499, 7B0 

slaty 

. 

499 

granular    - 

■ 

SCO 

conchoidal 

. 

500 

columnar 

« 

500 

(Mineral  Chaicoal.) 

- 

502 

7. 

Graphite.          ... 

- 

502,780 

foliated 

. 

503 

granular 

- 

503 

8. 

CoaL          .             .             - 

- 

505 

cannd 

• 

SOS 

slaty 

M 

506 

coarse 

- 

507 

sooty 

- 

507 

(Dysodile.) 

- 

513 

9. 

Lignite.     .             .             - 

- 

513 

Jet 

. 

514 

britUe 

_ 

515 

Bituminous  Wood. 

. 

515 

brown 

- 

516 

earthy     - 

- 

517 

Aluminooi  Earth. 

517 

10. 

Peat.    .... 

- 

518 

fibrous 

_ 

518 

compact    - 

- 

518 

CLASS  IV.     Orei. 

GENUS  I.     GOLD. 

ji* 

Native  Gold. 

- 

525,  780 

argentiferous 

- 

526 

GENUS  II.     PLATINA. 

Am 

Native  Platina.    - 

GENUS  III.    IRIDIUM, 

- 

530 

X* 

Native  Iridium. 

GENUS  IV.     PALLADIUM. 

* 

532 

X« 

Native  Palladium. 

GENUS  V.     SILVER. 

"• 

533 

M  • 

Native  Silver. 

- 

534 

auriferous  - 

- 

535 

2. 

Antimonial  Silver. 

- 

536 

3, 

Arsenical  Silver. 

- 

537 

4. 

Sulphuret  of  Silver. 

. 

537 

4m^ 
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TAftnrznAin) 

SUBTAftXDillb 

rAOi. 

cupreous    -               -               - 

538 

(Silver  Black.) 

539 

5. 

Cupreous  Seleniuret  of  Silver. 

539 

6. 

Sulphuretted  Antimonial  Silver. 

540 

brittle 

542 

7. 

Carbonate  of  Silver.    -               -               - 

542 

8. 

Muriate  of  Silver.                .               -               - 

54S 

an^llaceous 

543 

GENUS  VI.     MERCUBT. 

1. 

Native  Mevcury.                  .                -                - 

547 

2. 

Argental  Mercur)'.       -                -                - 

547 

3. 

Sulphuret  of  Mercury.         .               .               . 

548 

common 

549 

fibrous                 •• 

549 

compact 

549 

slaty 

550 

(Bituminous  Cinnabar.) 

550 

4. 

Muriate  of  Mercury. 

GENUS  Vn.     COPPER, 

552 

1. 

Native  Co^jper.             -                _                , 

553 

2. 

Sulphuret  of  Copper. 

555 

paeudomorphoufl 

B56 

(Black  Copper.) 

557 

3. 

PyritouR  Copper.          -                -                - 

557 

variegated 

559 

4. 

Gray  Copper.                -                .                - 

560 

arsenical 

561 

antimonial 

561 

Tennantite. 

562 

(White  Copper.) 

563 

1. 

Seleniuret  of  Copper. 

563 

6. 

Red  Glide  of  Copper. 

563 

foliated 

564 

capillaiy 

564 

compact 

565 

ferruginous 

566 

^ 
/• 

Carbonate  of  Copper. 

566 

blue 

566 

earthy 

567 

green 

568 

fibrous 

569 

compact 

569 

(Copper  Green.) 

570 

8. 

Anhydrous  Carbonate  of  Copper. 

572 

9, 

Dioptase. 

579^ 
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8pbcjes  l(h    Muriate  of  Copper.    - 


TAKIEIIU  AM) 

SUBTAKOBOSS. 


sandy 


1 1  •    Sulphate  of  Copper. 
13»    Phosphate  of  Copper. 
13.    Arseniate  of  Copper. 

obtuse  octaedfel 
acute  octaedral 
hexaedral 
prismatic 
fibrous 
earthy     - 

ferru«:inoii8 

GENUS  VIII.    /jROiV: 

1.  Native  Iron. 

meteoric    - 

2.  Arsenical  Iroiu 

argentiferous 
d.    Sulphuret  of  Iron. 

common 


radiated 
hepatic 

tnagnetic    - 
arsenical 

4.  Magnetic  Oxide  of  Iron.     - 

Native  Magnet 
Iron  Sand.         • 
earthy 

5.  Specular  Oxide  of  Iron. 

micaceous 

6.  Red  Oxide  of  Iron. 

scaly 

Red  Hema^. 


ouDilfaury     '  - 
ceUalar 


7.    Brown  Oxi4«  of  Iron. 


compact    - 
ochrey 


scaly 
hematitic 
compact 
oehr^    - 

8.    JbrgiUaceous  Oxide  of  Iron. 

columnar 

granular 

lenticular 

nodular 

common 


Bog  Ore. 

(Pitchy  Iron  Ore.) 


JMPcry 


VAOI. 

574 

575 

676 
577 
577 
577 
578 
578 

579 

561 
582 

584, 780 
585 

586,  780 

587 


588   ' 


589 

591 
592 
592 

593 
594 
595 

597 

599,  781 
600 

601 

-  601,  781 

603 

603 

604 

604 

604 

«  606 

607,  781 

607 

607 

608 

609«  781 

610 

611 
61S 

618 

-  «     614 
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Br  MCI  MS 


▼▲SnZOSAlfD 

BVBVABimSt. 

(Vitreous  Black  Oxide  of  Iron.) 
(Stilpnosiderite.) 
(Blue  Ironstone.) 
(Hedenbergite.) 
9.    Carbonate  of  Iron.      -  -  - 

10.  Sulphate  of  Iron. 

11.  Phosphate  of  Iron.      ... 

crystalfijied 
earthy 

(Green  Iron  Earth.)    - 

12.  Arseniate  of  Iron.      ... 

(Skorodite.) 
15.    Chromate  of  Iron.      ... 

crystallized 

granular 

amorphous 

14.    Muriate  of  Iron.         .... 

GENUS  IX.     LEJD. 

1.  Mitive  Lead,    -  -  -  . 

2.  Sulphuret  of  Lead.     ... 

common 
granular 
compact 

striated 

antimonial 
argento-antimon  ial 
argento-bismuthal 
arsenical     - 
cobaltic 
S.    Oxide  of  Lead. 

aluminous 

4.  Carbonate  of  Lead. 

acicular     . 

columnar 

eartl\y 

black 

5.  Carbonated  Muriate  of  Lead. 

6.  Sulphate  of  Lead. 

7.  Phosphate  of  Lead.    - 


specular 


acicular 


arseniated 

(Blue  Lead.) 

B.    Arseniate  of  Lead.     - 

reoifonQ 
15 


TAQOL 
614 

614 
614 
615 
615 
61  r,  781 
618 

618 
690 

621 

621 

622 

622, 781 

62S 
623 
683 

625 

€27 
627 

628 
629 
629 

629 
629 

630 
630 
630 
631 
634 
634 
635,  781 

636 
636 
636 

637 

638 

638,  781 

640 

041 

641 
641 

342 
64S 
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suBTAaxmis. 

VAO* 

^*C.:->        ^ 

Chromate  of  Lead.    - 

- 

643 

cupreous    - 

644 

uv 

Moljbdate  of  Lead. 

—                « 

645 

11. 

Tungstate  of  Lead. 

«                — 

646 

GENUS  X. 

Tiy. 

1. 

Oxide  of  Tin. 

- 

647 

fibrous 

•            • 

649 

2. 

Pyritous  IHtu 

- 

650 

GENUS  XL 

ZINC 

1. 

Sulphuret  of  Zidc. 

- 

651 

yellow     - 

652 

brown 

658 

black       . 

ess 

fibrous 

653 

2. 

Red  Oxide  of  Zinc. 

-                - 

654 

3. 

Franklinite. 

«•                                              m 

655 

4. 

Siliceous  Oxide  of  Zinc. 

- 

656 

5. 

Carbonate  of  Zinc. 

- 

657 

compact 

658 

earthy 

658 

cupreous 

658 

6. 

Sulphate  of  Zinc. 

- 

659 

• 

GENUS  XIL 

NICKEL, 

1. 

Native  Nickel. 

m                                           ■• 

660 

2. 

Arsenical  Nickel. 

- 

660 

(Black 

Nickel.) 

661 

S. 

Arseniie  of  ^TickeL 

«*                                                            ^ 

661 

GENUS  XIII. 

COBALT, 

1. 

Arsenical  Cobalt. 

- 

662 

dull 

663 

2. 

Gray  Cobalt. 

- 

664 

S. 

Sulphuret  of  Cobalt 

m                                          m 

665 

4. 

Oxide  of  Cobalt 

- 

665,781 

black 

666 

brown 

666 

yellow 

ess 

5. 

Sulphate  of  Cobalt. 

- 

666 

6, 

Arseniate  ot  Cobalt. 

- 

667 

acicular                        • 

667 

earthy 

667 

• 

slaggy     - 

667 

* 

argentiferous 

668 

GENUS  XIV.     MANGANESE. 

!•    Sulphuret  of  Manganese.  -  -  669 


^ 
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PAOK. 

Species  2. 

Oxide  of  Manganese. 

669, 782 

raditted 

670 

argentine 

tfl\ 

compact 

671 

earthy 

671 

ferruginous 

673 

3. 

Siliceous  Oxide  of  Manganese. 

674 

4. 

Carbonate  of  Manganese. 

674 

5. 

Phosphate  of  Manganese. 

GENUS  XV.     ARSENIC. 

675 

1. 

Native  Arsenic.            -               -               . 

676 

cnncreted 

677 

specular 

677 

amorphous 

677 

2. 

Sulphuret  of  Arsenic. 

678 

Realgar.     - 

678 

Orpiment. 

679 

3. 

Oxide  of  Arsenic. 

GENUS  XVI.    BISMUTH. 

680 

1. 

Native  Bismuth.          .                .                . 

681 

o 

Sulphuret  of  Bismuth. 

682 

cupreous 

683 

plumbo-cupreous 

683 

3. 

Oxide  of  Bismuth.       -                -                - 
GENUS  XVII.     ANTIMONY. 

684 

1. 

Native  Antimony. 

685 

arsenical 

6SG 

0 

AM 

Sulphuret  of  Antimony. 

68G 

radiated     - 

687 

foliated 

687 

compact 

687 

plumous 

687 

argentiferous 

688 

•nickeliferous 

688 

cupreous 

688 

Oxide  of  Antimony. 

689 

earthy     - 

689 

(ferruginous) 

689 

4. 

Sulphuretted  Oxide  of  Antimony. 

GENUS  XVIII.     TELLURIUM. 

690 

1. 

Native  Tellurium. 

r.9i 

auro-argentifcrous 

GOti 

auro-plumbiferous 

GO-: 
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GENUS  XIX.     CHROME. 

PAOS. 

Species  1. 

Oxide  of  Chrome.        ... 

GENUS  XX.     MOLYBDENA. 

694 

1* 

2. 

Sulphuret  of  Moljbdena.    - 

Oxide  of  Molybdena.    ... 

GENUS  XXI.     TUNGSTEN. 

694, 782 
696 

1. 

Yellow  Oxide  of  Tungsten. 

69r 

2. 

Calcareous  Oxide  of  Tungsten.   - 

69r 

5. 

Ferruginous  Oxide  of  Tungsten. 

GENUS  XXII.     TITANIUM. 

698 

1. 

Red  Oxide  of  Titanium.     - 

700, 782 

• 

reticiilttlied       * 

701 

2. 

Ferruginous  Oxide  of  Titanium. 

70S 

Menachanite. 
Nigrine. 
laerine.     - 

70S 
704 
704 

3. 

(Crichtonite.) 
Silico-calcareous  Oxide  of  Titanium. 

705 
705, 782 

4. 

Octaedral  Oxide  of  Titanium. 

GENUS  XXIII.     URANIUM. 

708 

1. 

Black  Oxide  of  Uranium. 

709 

2. 

Green  Oxide  of  Uranium.    - 

710 

cryitalUzed 
earthy 

710 
7U 

GENUS  XXIV.     COLUMBIUM. 

1. 

Ferruginous  Oxide  of  Columbium. 

712, 782 

2. 

Yttrious  Oxide  of  Columbium. 

GENUS  XXV.     CERIUM. 

713 

1. 

Siliceous  Oxide  of  Cerium, 

714 

2. 

AUanite.             -                -               - 

715 

3. 

Fiuate  of  Cerium.       -                .               - 

715 

neutral 

Subfluate 

yttrious 

(Yttrocerite.)      - 

716 
71S 
716 

716 

GENUS  XXVI.     SELENIUM.    - 

716 

GENUS  XXVU.     CADMIUM. 

717 

ELEMENT  ART  TREATISE 

ON 

MINERALOGY. 

CLASS  I. 

Svbstan/ces  not  metallic,  composed  entirdyf  or  in  part,  of  an  Add. 

Xhis  class  is  characterized  bj  the  presence  of  an  acid,  which  may 
t>c  free  or  not  combined ;  or  combined  with  an  alkali ;  or  with  an  earth ; 
or  with  both  an  alkali  and  earth.* 

ORDER  1.    Adds  not  annbined. 

TweWe  acids,  either  disengaged,  or  in  combination  with  other  substan- 
ces, are  known  to  exist  in  the  mineral  kingdom.  They  are  the  carbonic, 
phosphoric,  fluoric,  sulphurous,  sulphuric,  muriatic,  nitric,  boracic,  chro- 
mic, molybdic,  arsenic,  and  mellitic  acids.  All  these,  the  sulphurous  ex- 
cepted, are  usually  found  in  combination  with  bases,  forming  native  salts. 

Several  of  the  preceding  acids,  however,  have  been  sometimes  ob- 
served to  exist  native  in  a  free  state,  or  not  combined  with  any  base. 
They  are  the  sulphuric,  sulphurous,  muriatic,  carbonic,  and  boracic 
acids.  But  their  occurrence  in  a  disengaged  state  is  very  rare,  in  con- 
sequence of  their  great  tendency  to  combine  with  other  bodies. 

The  free  acids  have  perhaps  never  been  observed  in  primitive  earths. 
They  never  occur  in  large  quantities ;  the  carbonic  is  the  most  abun- 
dant. In  most  cases  they  undoubtedly  arise  from  the  decomposition  of 
other  minerals. 

GENUS  I. 

This  genus  contains  two  acids,  whose  base  is  sulphur. 

Species  1.    SULPHURIC  ACID. 

The  existence  of  sulphuric  acid  in  a  free  state  is  extremely  rare. 
It  may  always  be  recognised  by  its  strongly  acid  taste,  and  by  the 


*  If  tke  defiohioB  of  mineralt  already  g^ren  (Introd.  5.)  be  rigidly  applied,  air  and 

would  probably  be  introduced  into  the  mineral  kii^dom  ;  for  th<ry  are  inorganic  bodies,  fcund  natifv 
at  the  nuftae  of  the  cank.  They  hare,  in  fiict,  no  inconsiderabte  action  upon  MMne  miiwnla ;  and 
this  action  it  is  important  to  obsenrr,  whenever  it  existk  nut  the  natural  hiftory  of  air  and  water,  and 
Ihe  inrestii^tion  of  their  various  properties  undoubtedly  belong  to  Philosophy  and  ChemiiCry. 

Water,  indeed,  ofUn  contains  various  minerals  in  solutioni  and  is  then  called  a  nUnerai  water. 
Svich  waters  will  be  mentioned,  al  ihr  as  may  be  eanToiiant,  ondsr  the  several  nbuaiiMt,  which  they 
hold  in  solution. 

16 
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white,  insoluble  precipitate,  which  it  invariablj  produces  in  solutions  ' 
of  the  nitrate  or  muriate  of  barjtes.    It  has  been  found  native  both  in 
a  concrete  and  imperfectly  liquid  state.    To  distinguish  this  native 
sulphuric  acid  from  sulphates  with  an  excess  of  acid,  recourse  may  be 
had  to  evaporation ;  in  the  former  case  little  or  no  residue  is  perceived. 

(Localities.)  Mr.  Baltassari  has  found  this  acid  in  a  concrete  state 
in  the  grottos  of  the  volcanic  mountain,  Zaccolino,  near  Sienna.  These 
cQncretions  are  in  the  form  of  cauliflowers,  pendent  from  the  ceiling  of 
the  grottos,  and  adhering  to  sulphate  of  lime,  on  which  this  acid  can 
have  no  action^  They  are  probably  a  compound  of  sulphuric  and  sul- 
phurous acids.  The  same  grottos  contain  sublimed  sulphur  and  sul- 
phurous acid. — Mr.  Pictet  mentions  a  cavern  near  Aix,  in  Savoy,  from 
the  roof  of  which  this  acid,  mixed  with  water  and  a  little  sulphate  of 
lime,  is  observed  to  drop.-»It  has  also  been  seen  by  Dolomieu  in  many 
caverns  of  Etna. — In  the  eastern  part  of  the  island  of  Java,  60  miles 
from  Batavia,  it  forms  a  lake  in  the  ancient  crater  of  Mt  Idienne.  The 
water  of  this  lake  holds  in  solution  a  large  quantity  of  sulphuric  acid, 
mixed  with  a  little  sulphurous  and  muriatic  acid.  Its  temperature  at 
the  edge  is  112°.  The  river,  which  runs  from  this  lake,  destroys  ani- 
mal and  vegetable  life,  and  even'  attacks  the  minerals,  over  which  it 
flows. — In  Popayan,  near  the  volcano  of  Puraz^,  is  a  rivulet,  whose  wai- 
ters are  strongly  impregnated  with  sulphuric  acid.  (Humboldt.) 

In  the  United  States.  In  Mw  Fork,  at  Clifton  Springs,  in  Farm- 
ington,  1 1  miles  from  Geneva,  this  acid  is  mixed  with  native  sulphur, 
from  which  it  may  be  extracted  by  M'ater.  (Go don.) 

Species  2.    SULPHUROUS  ACID. 

The  presence  of  this  acid,  which,  when  disengaged,  always  exists 
in  a  gaseous  state,  may  be  determined  by  its  peculiar  and  suffocat- 
ing odor. 

(Localities.)  It  has  been  found  only  in  volcanic  countries;  and  most 
usually  issuing  from  fissures  in  the  lava,  near  volcanoes,  whose  eruptions 
it  either  accompanies  or  follows.  It  has  also  been  found  in  certain  hot 
springs,  near  volcanoes,  in  Italy.  Altliough  in  most  cases  its  existence 
in  any  one  place  is  transient,  depending  on  the  activity  of  some  neigh- 
boring volcano,  it  appears  to  be  constantly  disengaged  from  the  Solfa- 
terra,  not  far  from  Naples ;  and  from  the  summit  of  Stroroboli,  &c. 

GENUS  II. 
Species  1.    MURIATIC  ACID. 
Muriatic  acid,  when  not  united  to  other  substances,  is  a  gas,  having 
It  peculiar  odor,  and  produces  a  white  precipitate  in  a  solution  of  the 
nitrate  of  silver. 
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(Localities.) .  The  existence  of  native  muriatic  acid  appears  to  be 
nearly  confined  to  volcanic  regions,  where  it  is  observed  in  a  gaseous 
state  near  volcanoes,  especially  during  their  eruptions.  Spallanzani 
has  obtained  muriatic  acid  from  the  volcanic  glass  and  pumice  of  Lapari. 
He  supposes  the  acid  to  have  gradually  penetrated  these  volcanic  pro- 
ducts, after  their  ejection  from  the  volcano ;  for  in  lavas  recently  eject- 
ed he  did  not  find  this  acid. — ^Not  far  from  Valadolid,  in  New  Spain, 
are  springs,  whose  waters  contain  muriatic  acid  gas.  (Humboldt.) — 
In  White  Island,  on  the  coast  of  New  Zealand,  it  exists  in  the  water  of 
a  rivulet,  issuing  from  a  lake.  This  water  has  a  strongly  acid  taste,  a 
yellowish  green  color,  and  an  odor  resembling  that  of  a  mixture  of  mu- 
riatic and  sulphurous  acid ;  its  specific  gravity  is  1.07.  (Qabdes.) 

GENUS  III. 
Species  1.    CARBONIC  ACID. 

This  acid  is  sometimes  found  in  a  state  of  gas  ;  and  sometimes  it  is 
dissolved  or  rather  diffused  in  water,  with  which  its  union  is  extremely 
feeble.  A  few  simple  experiments  are  sufficient  to  detect  the  presence 
of  this  acid,  whether  gaseous,  or  contained  in  M^ater.  Its  great  specific 
gravity,  causing  it  to  occupy  the  lower  parts  of  the  cavity,  in  which  it 
exists,  its  power  of  extinguishing  flame,  and  of  producing  a  precipitate 
in  lime  water,  sufficiently  characterize  it,  when  in  a  state  of  gas.  To 
water,  which  has  absorbed  it  in  any  considerable  quantity,  it  usually 
communicates  an  acidulous  taste.  But,  if  otlier  substances,  contained 
in  the  same  water,  render  this  acid  imperceptible  to  the  taste,  it  must 
then  be  liberated  by  heat 

(Localities,)  A  knowledge  of  tliose  places,  in  which  carbonic  acid 
has  been  observed,  or  in  which  it  may  be  supposed  to  exist,  is  extremely 
important,  on  account  of  the  deletereous  effects,  which  are  often  produc- 
ed on  those,  who  are  immersed  in  this  gas.  Thus,  as  it  often  exists  in 
large  quantities  in  mines,  caverns,  pits,  and  in  some  wells,  it  is  dangerous 
and  often  fatal  to  descend  into  such  places  without  sufficient  precaution. 

The  existence  of  carbonic  acid  in  a  gaseous  state  is  almost  exclu- 
sively confined  to  volcanic  countries,  and  to  those,  which  contain  cer- 
tain depositee  of  carbonate  of  4ime,  usually  called  secondary  limestone. 
In  such  countries  it  is  often  very  abundant,  occupying  the  lower  parts 
of  caverns,  pits,  fissures,  &c.  or  even  filling  them  entirely.  Between 
Naples  and  Pozzuolo,  in  Italy,  is  the  celebrated  Qrotta  del  Cane*  On 
the  floor  of  this  cavern,  or  rather  excavation,  a  stratum  of  carbonic  acid 
gas,  about  eight  inches  in  thickness,  is  constantly  found.  If  a  dog  or 
any  other  animal  be  plunged  into  this^  stratum  of  gas,  it  soon  expires. 
The  Abb^  Breislak  supposes  the  quantity  of  carbonic  acid,  now  disengag- 
ed in  this  grotto  and  its  vicinity,  to  be  much  less,  than  it  was  in  the  tim^ 


120  BORACIO   AOID* 

of  Fliiij.-^Near  Bolsenna,  \n  Italy,  if  an  aperture  of  seven  or  eight  feet 
in  depth  be  made  in  the  earth,  this  acid  gas  is  immediately  discngageitT^' 

Mineral  waters,  containing  Carbonic  acid,  are  by  no  means  uncdm« 
mon  among  rocks  or  earths  of  a  secondary  or  late  formation,  and  also  in 
▼olcanic  countries.  Those  of  Pyrmont  and  Spa  in  Germany,  and  of 
Ch&teldon  and  Vichy  in  France,  are  well  known ;  at  Vichy  the  water  ii 
warm,  a  circumstance  rather  uncommoti,  when  it  contains  Carbonic  acid. 

In  the  United  States  are  many  springs,  whose  waters  contain  Car- 
bonic acid.  Those  of  Ballston  and  Saratoga,  in  the  state  of  JWto  Fbrlr^ 
are  highly  celebrated,  and  much  frequented.  The  strata  in  the  TicinHj* 
acconling  to  Meade,  are  argillaceous  slate  and  fetid  limestone ;  and 
the  water  rises  from  a  bed  of  sand  or  gravel  with  stiff  blue  day  intar-« 
mingled.  The  water  of  these  springs  is  both  acidulous  and  saline. 
Analyses  have  been  made  by  Steel,  Dana,  and  Meade ;  but  they  difler 
very  considerably  in  regard  both  to  the  nature  and  proportions  of  the 
saline  ingredients.  In  100  cubic  inches  of  the  water  from  the  Public 
well  at  Ballston,  Meade  found  105.6  cubic  inches  of  carbonic  acid,  and 
Steel  90.9 ; — the  same  quantity  of  water  from  the  Congress  8{Hing  at 
Saratoga  yielded  Meade  114.3  cubic  inches,  and  Steel  148.5  of  the 
same  acid  gas. 

(Remarks.)  Different  opinions  have  been  expressed  on  the  origin 
of  this  native  acid.  By  some  it  is  supposed  to  originate  from  the  de- 
composition of  carbonate  of  lime  by  subterraneous  fires,  or  by  some  other 
acid,  or  by  the  action  of  sulphur ;  and  by  others  it  has  been  suggested, 
that,  in  volcanic  countries,  this  acid  does  not  preexist  in  any  compound, 
but  arises  from  the  direct  combination  of  oxygen  and  carbon. 

GENUS  IV. 
Spbcjes  1.    BORACIC  ACID. 

Boracic  acid,  when  pure,  is  concrete ;  and  usually  presents  itself 
in  the  form  of  small,  white,  shining  scales,  which  are  soft  and  even  unc- 
tuous to  the  finger.  When  dissolved  in  alcohol,  this  acid  communicates 
to  its  flame  a  greenish  tinge.  It  has  little  taste,  and  is  sparingly  soluble 
in  water,  especially  when  cold.  When  in  the  form  of  scales,  its  specific 
gravity  is  1.47.  (Kirwav.)  Before  theiblowpipe  it  easily  melts  into  a 
transparent  glass.    It  is  even  fusible  in  the  flame  of  a  candle. 

(Localities.)  It  is  found  in  solution  in  the  warm  waters  of  several 
small  lakes  in  Tuscany.  According  to  Mr.  Hoeffer,  it  is  sometimes  in 
die  proportion  of  nearly  nine  grains  to  one  hundred  grains  of  water.  If 
this  be  correct,  its  solubility  must  be  greatly  increased  by  the  presence 
tf  other  substances  in  the  same  waters ;  and  it  is  in  fact  accompanied 

JW*hJ  borates,  and  by  the  sulphates  of  aluminc,  ammonia,  &c — The 
of  the  lakes  of  Cherchaio  is  said  to  yield  by  evaporation  about  ' 
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two  per  cent  of  this  acidi^— It  is  also  found  on  the  shores  of  the  same 
-  lakes  in  a  concrete  state,  in  the  form  of  small  scales,  or  stalactites,  soft 
to  the  touch,  and  in  crystalline  grains,  of  a  grayish  white  color  witli 
yellowish  spots. 

A  substance,  found  by  Mr.  Mascagni,  near  the  warm  spring  of  Sas- 
sOt  in  Tuscany,  has,  from  that  circumstance,  received  the  name  of  Sag' 
solin ;  but  Klaproth  has  ascertained,  that  it  contains  86  per  cent  of 
BiKracic  acid.    It  occurs  in  grains,  crusts,  and  small  masses. 

Probably  this  acid  will  be  found  to  exist  more  abundantly  in  volcan- 
ic countries,  than  has  been  generally  supposed.  Smithson  Tennant  has 
described  a  specimen  of  concrete  Boracic  acid  from  Lipari,  of  a  scaly, 
shining  appearance,  and  slightly  yellowish  from  contamination  with  sul- 
phur. Indeed  a  thin  crust  of  sulphur  adhered  to  one  side.  This  speci- 
men was  r  or  8  inches  long,  and  5  or'6  inches  broad,  and  appeared  to 
have  been  taken  from  a  larger  mass^ — In  the  crater  of  Vulcano,  it  oc- 
curs in  crusts,  often  three  fourths  of  an  inch  thick,  and  more  than  a  foot 
in  extent,  composed  of  little  pearly  plates  or  scales.  It  is  sometimes 
fibrous.  (Lucas.) 

ORDER  II.    Alkaline  Salts. 

This  order  is  characterized  by  the  presence  of  an  alkali,  united  to  an 
acid,  and  forming  a  salt  Few  of  the  alkaline  salts  ever  occur  in  large 
masses ;  and  they  are  very  often  more  or  less  mingled  >vith  each  other. 
They  all  communicate  some  peculiar  taste  tp  the  tongue,  and,  when 
pure,  are  devoid  of  color.  They  often  appear  as  an  efflorescence  on 
other  substances.  They  are  easily  soluble  in  water,  and  hence  are 
also  frequently  found  dissolved  in  that  fluid.  This  order  contains 
three  genera. 

GENUS  I.    JMMOJ^M. 

This  alkali,  when  not  combined,  exists  in  a  gaseous  state,  and  has 
occasionally  been  observed  in  mineral  waters.  But  in  those  cases  it 
lias  undoubtedly  originated  from  animal  or  vegetable  substances.  Only 
two  species,  the  sulphate  and  muriate  of  ammonia,  will  be  described 
under  this  genus.  The  carbonate  of  ammonia  has,  however,  been  found 
in  some  mineral  waters.  (Thomson.) 

Species  1.    SULPIL^TE  OF  AMMONIA.    Jameson. 

A  nwiwiiiBqwe  tclfttte.  Bauy.  BnngniarU   l^Moigiun.  Haumrnntu   VicrioUe  AmmomiM.  JTIrmm. 

This  salt  has  a  sharp  and  somewhat  bitter  taste.    When  triturated 

with  pure  lime,  it  is  decomposed,  and  the  odor  of  ammonia  beconies 

perceptible.    It  is  not  acted  upon  by  sulphuric  acid ;  and,  when  heated 

nearly  to  redness,  is  chiefly  decomposed. 

^         It  occurs  in  stalactites^  or  in  crusts,  op  in  an  earthy  state.    Its 
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color,  from  contamiDation  with  other  substances,  is  gray  oryellow  of 
different  shades. 

When  pure,  it  is  composed  of  ammonia  14.24,  sulphuric  acid  54.66, 
water  31.10.  (Kirivah,) 

(Localities.)  It  is  found  in  the  vicinity  of  volcanoes.  Near  Tarin 
it  appears  on  the  surface  of  the  earth.  It  is  also  found  in  and  near 
certain  lakes  in  Tuscany,  adhering  to  the  sides  of  fissures. 

Species  2.    MURIATE  OF  AMMONIA. 

AmnMmiiqQemiimtfte.  Hauy,  Bnngniart',  Natnrlieher  SalmUek.  fl^emer,  Oetabedn]  Sal 
Jameitu  te  Sel  Atnmnniar  natiC  Brtehant,  Sal  Ammoniac.  Kiraaiu  Aikitu  Saliaiaki  ifi 
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Sal  Ammoniac. 

The  sharp,  urinous  taste  of  this  salt,  the  strong  odor  of  ammonia, 
which  it  yields,  when  triturated  with  pure  lime,  and  the  disengagement 
of  muriatic  acid  gas  by  the  affusion  of  sulphuric  acid,  are  three  of  its 
most  important  characters  ;  by  the  last  of  which  also  it  is  safficientlj 
distinguished  from  the  sulphate  of  ammonia.  It  is  entirely  Tdlatilized 
by  heat,  rising  in  white  fumes ;  and  is  soluble,  when  pure,  in  about 
three  times  its  weiglit  of  water. 

This  salt  usually  appears  in  the  form  of  an  efflorescence  or  a  cmst, 
adhering  to  other  substances,  or  in  stalactical  or  tuberous  concretions. 
It  is  often  in  a  state  of  powder,  and  completely  envel(jped  in  other  min- 
erals, particularly  in  lava.  In  this  case,  though  imperceptible  to  the 
eye,  it  may  be  detected  by  trituration  vrith  lime.  It  sometimes  occurs 
in  small  crystals,  whose  form  may  be  an  octaedron,  cube,  &c. ;  and  has 
also  been  observed  in  small  angular  masses  with  a  conehoidal,  vitreous 
fracture.  Its  color,  arising  from  the  mixture  of  foreign  substances,  may 
be  gray,  yellowish  white,  or  even  green,  or  nearly  black.  Its  specific 
gravity  is  about  1.55. 

Pure  muriate  of  ammonia  is  composed  of  ammonia  25.00,  muriatic 
acid  42.75,  water  32.25.  (Kirivan,)  A  specimen  of  the  native  Mu- 
riate from  Bucharia  yielded  Klaproth  2.5  of  the  sulphate  of  ammonia. 

(Localities,)  This  salt  is  found  most  frequently  in  the  vicinity  of 
volcanoes,  near  'their  craters,  or  in  the  fissures  of  the  lava ;  having  been 
sublimed  from  the  interior  of  the  volcano.  At  the  Solfaterra,  which 
may  be  called  a  half-extinguished  volcano,  the  sublimation  of  thii^  salt 
is  very  abundant  It  has  even  been  collected  for  use  by  condensing  it 
in  long  tubes,  placed  over  the  apertures,  from  which  it  issues. — In  Cen- 
tral Tartary,  400  leagues  from  the  Caspian  Sea,  it  is  found  near  two, 
active  volcanoes,  and  is  by  the  Calmucs  distributed  through  Asia. — In 
Persia,  it  is  mixed  with  clay  or  earths,  or  effloresces  on  certain  rocks-— 
It  exists  also  in  the  vicinity  of  certain  coal  mines,  which  are,  or  have 
been,  on  fire.  In  England,  at  Bradely,  near  a  coal  mine  on  fire,  it  occurs 
in  thin  hexagonal  tables  on  octaedral  crystals  of  the  same  substance ; 
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it  contains  a  little  sulphate  of  ammonia.  (FiNca.J-^AX^  in  Quada- 

loupe.   (OiLMOR.)    ^ 

(Remarks  and  Uses,)  This  salt,  for  the  purposes  of  commerce,  is 
obtained  chiefly  from  Egjpt,  where  it  is  manufactured  from  the  excre- 
ments of  certain  animals,  which  feed  on  plants,  impregnated  with  mu- 
riate of  soda.  The  Muriate  is  sublimed  from  the  soot,  which  arisea. 
from  the  combustion  of  these  excrements.  Ten  parts  of  soot  yield 
three  of  this  salt. — It  is  also  prepared  in  various  parts  of  Europe  by 
different  processes. 

Muriate  of  ammonia  is  employed  in  medicine  and  the  arts.  In  dy- 
ing, it  is  used  to  heighten  certain  colors ;  in  the  tinning  of  iron  and  in 
soldering,  to  clean  the  surface  and  prevent  oxidation.  As  it  renders  lead 
more  brittle,  it  is  sometimes  employed  in  the  manufacture  of  shot. 

GENUS  II.    FOTMH. 

Only  one  species,  the  nitrate  of  potash,  will  be  described  under  this 
genus.  Probably  three  other  species  actually  exist  native.  The  carbonate 
and  muriate  of  potash  have  occurred  in  minute  quantities  in  some  mineral 
waters ;  and  the  latter  of  these  frequently  accompanies  the  nitrate.  Sul- 
phate of  potash  also  is  said  by  Mr.  Bowles  to  exist  in  certain  parts  of  Spain. 

Species  1.    NITRATE  OF  POTASH. 

ffMBMe  Bitmtie.  Hauy,  Brongniart,  Naturlieher  Salpetn:.  fFemer.   Salpetier.  Haunnann*  Prisnutie 
I  Nitre.  Jametptu    Le  Nitre  QAtii;  Bnchara,    Nhre.  Kirwan,  Aikiru 

Nitre.     Saltpetre. 

This  salt,  whether  pure,  or  mixed  with  earthy  or  saline  substances, 
may  generally  be  recognised  by  placing  it  on  hot  coals.  A  vivid  com- 
bustion, accompanied  by  a  hissing  noise  and  slight  detonations,  is  pro- 
duced by  the  oxygen,  contained  in  the  salt.  Indeed,  however  minute 
the  quantity  of  the  salt,  it  discovers  itself  by  the  production  of  vivid 
points  on  the  coal.    Its  taste  is  somewhat  sharp  and  cooling. 

It  usually  occurs  in  the  form  of  an  efflorescence  or  a  crust ;  and 
these  efflorescences  appear  to  be  composed  of  very  minute  fibres  or 
ea{»Uary  crystals.*  Substances  thus  incrusted  often  have  a  mouldy 
appearance.  It  sometimes  occurs  in  amorphous  masses  of  considerable 
size*  Its  color  may  be  grayish  or  yellowish  white,  or  nearly  snow 
white.    Its  specific  gravity  is  about  1.9. 

Pure  Nitrate  of  potash  is  composed  of  potash  46.5,  nitric  acid  53^, 
(WoLLASTOv.)  The  native  nitrate  is  often  more  or  less  contaminated 
with  other  salts. 

*  TUi  MiHfWlMii  MtifleMUy  crptAllised,  often  exhibits  hexaednl  priHnf,termiiMted  bjr  hcxaednil 
figrniiDidt,  and  perftctly  retembUiig  one  rariety  of  crystallized  quartz,  as  fiur  as  the  eye  ean  determine. 
Bat  in  the  NHrtte  the  Ihees  of  the  pyramid  form  with  the  sides  of  the  pnsm  an  an^le  of  143"  51%  whrr«- 
•a  in  the  stmilir  eryit«b  of  qimrtx  the  sAremid  an^le  is  only  141^  40'. 
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(Oeological  situation.)  Nitrate  of  potash  is  found  native  in  aH 
countries,  where  there  are  circumstances,  favorable  to  its  production  ; 
and,  although  much  more  abundant  in  some  countries  than  others,  it 
never  presents  itself  in  verj  large  masses.  It  frequently  effloresces  mk 
the  soil ;  but  never  exists  at  a  greater  depth,  tlian  that  of  a  few  jmrds 
beneath  the  surface.  Sometimes  also  it  invests  the  sides  of  cavern^ 
and  fissures  in  calcareous  rocks,  which  it  often  corrodes.  i 

The  existence  of  dry  atmospheric  air,  and  perhaps  of  animal  or  veg- 
etable substances,  in  a  state  of  decomposition,  is  requisite  to  the  spon- 
taneous production  of  Nitre.  It  also  appears,  that  the  presence  oi  car- 
bonate of  lime  greatly  accelerates  the  formation  of  this  salt ;  perhaps 
it  is  a  necessary  agent  in  many  cases. 

Native  Nitre  has  seldom  or  never  been  found  in  pure  clay^  or  in 
pure  sand.  But,  if  those  earths,  from  which  the  Nitrate  of  potash  has 
been  extracted  by  lixiviation,  be  replaced  in  their  original  situation, 
they  again  become  impregnated  with  the  same  salt.  Old  walls  and  the 
vicinity  of  stables,  &c.  very  often  present  efflorescences  of  Nt^k^ 

(Localities.)  One  of  die  most  remarkable  localities  of  this  salt  in 
Europe  is  in  the  Pulo,  or  cavity  of  Molfetta,  in  the  kingdom  of  Naples. 
This  cavity,  which  is  about  100  feet  deep,  contains  several  gjrottos  o^ 
caverns,  in  the  interior  of  which  is  found  the  Nitrate  of  potash  in  efflo- 
rescences or  crusts,  attached  to  compact  limestone.  When  th^se  efflo- 
rescences are  removed,  others  appear  in  about  a  month*  Tlie  sml  in 
this  cavity  is  calcareous,  and  richly  impregnated  with  Nitre. 

The  Ukraine,  Podolia,  Hungary,  Spain,  France,  Italy,  Peru,  and  In- 
dia furnish  more  or  less  of  this  salt  for  the  purpose  of  commerce.  It  is  in 
most  cases  extracted  by  lixiviating  the  earths,  which  compose  the  soiL— 
It  has  also  been  observed  in  the  waters  of  certain  springs  in  Hungary. 

In  the  United  States.  In  Cleorgiay  at  Nicojack,  in  Rackoon  Mt» 
half  a  mile  from  the  south  bank  of  Tennessee  river,  in  a  cavern,  the 
entrance  to  which  is  50  feet  high,  and  160  feet  wide ;  from  its  mouth 
flows  a  stream  of  water  6  feet  deep,  and  60  feet  wide.  One  bushel  of 
earth  from  this  cavern,  containing  the  nitrate  both  of  potash  and  lime, 
yields  from  3  to  10  pounds  of  crude  nitre,  which  sells  at  about  16  cents  a 
pound.  The  nitrate  of  lime  is  decomposed  by  wood  ashes.  (Cornelius^) 
— In  Kentucky,  calcareous  caverns  abound,  and  furnish  large  quantities 
of  Nitre.  The  earths,  which  exist  in  these  caverns,  and  which  contain 
both  the  Nitrate  of  potash  and  the  nitrate  of  lime,  are  lixiviated ;  and 
the  lixivium  is  then  made  to  pass  through  wood  ashes,  by  the  alkali  of 
which  the  nitrate  of  lime  is  decomposed.*  After  due  evaporation,  the 
Nitre  is  permitted  to  crystallize.    One  of  the  most  remarkable  of  these 

•  It  appcvf  that  two  InubeU  of  Mbes,  made  by  boniiiiK  tbe  dry  wood  m  hollow  inn^  caataim  w 
nnch  alkali,  as  eigfitem  ba«hcl<  of  «^hc»w  obtaitied  from  thr  o«k. 


k 


KITRATB  OF  POTASH.  1^ 

caverns  is  in  Madison  County,  on  Crooked  Creek,  about  60  miles  S.  E. 
from  Lexington.  This  cavern  extends  entirely  through  a  hill,  and 
affords  a  convenient  passage  for  horses  and  wagons.  Its  length  is  646 
yards ;  its  breadth  is  generally  about  40  feet ;  and  its  average  height 
about  10  feet  One  bushel  of  the  earth  in  this  cavern  commonly  yields 
from  one  to  two  pounds  of  Nitre ;  and  the  same  salt  has  been  found  to 
exist  at  the  depth  of  at  least  15  feet ;  even  the  clay  is  impregnated 
with  nitrate  of  lime. 

Kentucky  also  furnishes  native  Nitre  under  a  very  different  form, 
and  constituting  what  is  there  called  the  rocA:  ore,  which  is  in  fact  a 
sandstone,  richly  impregnated  with  Nitrate  of  potash.  These  sand- 
stones are  generally  situated  at  the  head  of  narrow  vallies,  which  tra- 
verse the  sides  of  steep  hills ;  they  rest  on  calcareous  strata,  and  some- 
times present  a  front  from  60  to  100  feet  high.  When  broken  into 
small  fragments  and  thrown  into  boiling  water,  the  stone  soon  falls  into 
sand,  one  bushel  of  which,  by  lixiviation  and  crystallization,  frequently 
yields  10  pounds  and  sometimes  more  than  20  pounds  of  Nitrate  of 
potash.  The  Nitre,  obtained  from  these  rocks,  contains  little  or  no 
nitrate  of  lime,  and  is  said  to  be  superior  for  the  manufacture  of  gun- 
powder to  that,  extracted  from  the  aforementioned  earths. 

Masses  of  native  Nitre,  nearly  pure,  diid  weighing  several  pounds, 
are  sometimes  found  in  the  fissures  of  these  sandstones,  or  amons  de- 
tached  fragments.  Indeed  it  is  said,  that  these  masses  of  native  Nitre 
sometimes  weigh  several  hundred  pounds. — A  black,  bituminous  sub- 
stance in  masses  of  a  few  ounces  weight  sometimes  accompanies  the 
native  rock  nitre ;  its  odor  resembles  that  of  bitumen  combined  with 
musk.  It  is  found  in  the  crevices  of  the  rocks,  near  the  basis  of  the 
side  walls.  (Bso^h,)  A  similar  fact  was  observed  by  Barrow  in 
Southern  Africa,  in  a  cavern,  containing  nitre,  in  sandstone^— A  cavern, 
still  more  extensive,  is  said  to  exist  in  Henderson  County  in  the  same 
States — In  Ohio,  2  miles  from  Gallipolis,  and  in  vanous  other  parts  of 
the  State.  The  nitre  is  obtained  from  earths,  found  in  sheltered  places, 
which  are  formed  by  the  projecting  of  large  masses  of  sandstone ;  some- 
times also  it  occurs  in  masses  of  considerable  size.  (•^irtFATER,) — Cal- 
careous caverns,  containing  nitre,  occur  also  in  Tennessee,  and  in  some 
parts  of  Virginia  and  Maryland  ;— at  Hughe's  cave  near  Hagarstown, 
in  Maryland,  this  salt  has  already  been  manufactured.  (Hat den.) 

(JhUJUial  nitre  beds.)  The  various  sources  of  native  Nitre  are 
not,  however,  sufficient  to  answer  the  demands  of  chemistiy  and  the 
arts.  To  supply  this  deficiency,  artificial  nitre  beds  are  prepared*  ia 
which  are  placed  earths  from  tlie  vicinity  of  inhabited  buildings,  old 
plaster,  vegetable  matter,  &c.    To  these  are  added  blood,  uiine,  &c. 
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MURIATE  OF  SODA*  1£7 

Sulphate  of  soda,  in  many  of  its  prof^erties,  resembles  the  sulphate  of 
magnesia  (Epsom  salt) ;  but  it  is  less  bitter,  and  its  solution  remains  ap- 
parently unafiected  by  the  addition  of  an  alkali,  whereas  a  scdution  of  the 
roagnesian  sulphate,  when  similarly  treated,  ^rields  a  copious  precipitate. 

(Greological  situation.)  This  salt  is  often  contained  in  mineral 
waters ;  but,  whether  thus  dissolved,  or  in  an  earthy  state,  it  is  found 
most  frequently  in  the  vicinity  of  springs  or  mines  of  muriate  of  soda. 
Its  formation  is,  in  many  cases,  undoubtedly  to  be  attributed  to  the 
mutual  action  of  muriate  of  soda  and  sulphate  of  magnesia. 

Sometimes  its  efflorescences  are  attached  to  certain  argillaceoua 
slates,  or  exist  on  the  surface  of  the  soil ;  and  sometimes  they  appear 
on  the  walls  of  mines,  or  of  brick  buildings,  &c. 

(Localities,)  Small  quantities  of  this  salt  exist  in  most  countries,  es- 
pecially in  the  colder  latitudes ;  but  it  is  seldom  found  in  large  masses. 
It  is  abundant  in  the  lakes  of  Siberia,  on  the  bottom  of  which  it  appears, 
when  the  temperature  of  the  atmosphere  is  reduced  to  the  freezing  point 
of  water ;  it  is  sometimes  so  abundant  as  to  be  collected  for  use^— -At 
the  foot  of  the  Uralian  mountains,  near  Tscheliabinsk,  it  effloresces  on 
the  soil  in  the  spring  of  the  year,  but  does  not  appear  to  extend  far  be- 
low the  surface. — At  Eger,  in  Bohemia,  it  also  effloresces  on  the  ground. 

The  Sulphate  of  soda,  employed  in  medicine,  is  chiefly  obtained 
during  the  extraction  of  muriate  of  soda  from  sea  water,  or  of  muriatic 
acid  from  the  muriate  of  soda. 

Species  2.    MURIATE  OF  SODA. 

Soade  murkt^e.  Houy.  Bnngntart,    Stdiuals.  fVemer,  Hmunumn,    Heiabedral  Rodcmlt. 
Jameton,   Le  Sel  de  Cniniie.  BrtchotU*    Commoii  Salt.  JRHmii. 

Common  salt 

This  salt  is  easily  distinguished  by  its  well  known  saliru  taste.  It 
is  not  unfrequently  crystallized ;  and  the  primitive  form,  under  which 
also  it  usually  appears,  is  a  cube,  which,  by  an  undue  extent  of  two  op- 
posite faces,  sometimes  becomes  tabular,  or  prismatic  But  it  most 
frequently  occurs  in  lai^  masses,  which  have  a  structure  more  or  less 
distinctly  foliated,  and  a  strong  vitreous  lustre,  when  recently  broken. 
Its  fracture  is  uneven  or  conchoidal.  These  masses  are  often  compos- 
ed of  granular  distinct  concretions. 

Sometimes  also  it  is  in  capillary  crystals,  or  in  masses,  composed 
of  parallel  fiJbrts. 

This  salt  is  in  general  strongly  translucent,  and  sometimes  even 
transparent  and  limpid.  Its  color  is  commonly  gray  or  white,  often 
tinged  with  other  colors ;  but  it  also  presents  certain  shades  of  red, 
Mue,  violet,  brown,  green,  or  yellow,  all  arising  from  impurities.  Its 
specific  gravity  is  2J4. 
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After  sufficient  time,  the  earth,  which  remains  in  these  beds»  is  lixiTiat- 
ed,  and  an  impure  nitre  is  obtained. 

Wc  have  not  room  minutely  to  describe  the  process  of  manufiEkctorr 
ing  this  salt ;  but  perhaps  the  following  simple  mode  of  purifying  the 
impure  nitre  is  not  generally  known.    It  is  thus  given  by  Broogniart 

The  impure  nitre,  previously  pulverized,  is  to  be  washed  three  times 
in  cold  water  in  the  proportion  of  35lbs.  of  water  to  lOOlbs.  of  the  salt ; 
taking  care  entirely  >  to  pour  off  each  water,  before  another  ia  added. 
These  washings  separate  the  greater  part  of  the  muriate  of  soda*  and 
the  deliquescent  salts,  such  as  nitrate  of  lime,  &c.  When  thus  washed, 
the  nitre  is  to  be  dissolved  in  one  half  its  weight  of  boiling  water.  On 
cooling,  the  salt  begins  to  crystallize,  and,  by  agitating  the  liquid  durii^; 
this  process,  extremely  minute  crystals  are  obtained.  These  ciystals* 
when  drained,  are  to  be  washed  with  olbs.  of  cold  water  for  every  lOOibBt 
of  the  salt,  and  then  dried  in  a  temperature  of  about  45^.  The  nitres 
thus  obtained,  is  well  adapted  to  the  manufacture  of  gunpowder. 

(Uses.)  The  uses  of  this  valuable  salt  in  medicines  chemiatry, 
metallurgy,  and  in  tlie  manufactures  of  gunpowder,  nitric  acids  &c. 
are  well  known. 

GENUS  III.    SODJ. 

Four  species,  some  of  which  are  very  important,  will  be  described 
under  this  genus.  A  fifth,  the  nitrate  of  soda,  probably  exists  native* 
but  is  extremely  rare. 

Species  1.    SULPHATE  OF  SODA. 

Sonde  ralfiit^.  Hauy»  Brttgniart,  Nttnriiches  GUnbenalz.  Werner,  Priniifttie  Olsuber  Salt.  JbmeMH. 
Le  Sel  de  OUuber  natifl  Br«chant,   Glauber*!  Salt.  lOrwaiu   Glaubenals.  Bmumannm 

Glauber's  salt. 

The  taste  of  this  salt  is  at  first  saline  and  cooling ;  but  it  leaves  an 
impression  nauseously  bitter.  It  is  very  soluble  in  water,  and  yields 
prismatic  crystals,  terminated  by  diedral  summits.  The  crystals  are  ma- 
ally  irregular,  and  deeply  striated.    They  rapidly  effloresce  in  the  air. 

This  salt  occurs  in  an  earthy  state ;  sometimes  also  in  efflorescences 
or  crusts,  and  rarely  in  concretions,  or  in  prismatic  or  acicular  crystals- 
Its  color  is  usually  yellowish  or  grayish  white. 

Pure  Sulphate  of  soda  is  composed  of  soda  19.24,  sulphuric  acid 
24.76,  water  56.00.  (Berzehus.)  The  native  Sulphate  is  usually 
much  contaminated  by  other  salts,  among  which  are  the  carbonate  and 
muriate  of  soda,  sulphate  of  magnesia,  &c. 

The  substance,  called  Rtussvte^  found  at  Sedlitz,  in  Bohemia,  in 
efflorescences  on  the  ground,  or  in  six-sided  prisms,  is  composed  of 
sulphate  of  soda  66.04,  sulphate  of  magnesia  31.S5,  the  remainder  being 
muriate  of  magnesia,  and  sulphate  of  lime. 
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Sulphate  of  soda,  in  many  of  its  prof^erties,  resemUes  the  sulphate  of 
magnesia  (Epsom  salt) ;  but  it  is  less  bitter,  and  its  solution  remains  ap- 
parentlj  unaffected  by  the  addition  of  an  alkali,  whereas  a  solution  of  the 
roagnesian  sulphate,  when  similarly  treated,  ^rields  a  copious  precipitate. 

(Geological  situation.)  This  salt  is  often  contained  in  mineral 
waters ;  but,  whether  thus  dissolved,  or  in  an  earthy  state,  it  is  found 
most  frequently  in  the  vicinity  of  springs  or  mines  of  muriate  of  soda. 
Its  formation  is,  in  many  cases,  undoubtedly  to  be  attributed  to  the 
mutual  action  of  muriate  of  soda  and  sulphate  of  magnesia. 

Sometimes  its  efflorescences  are  attached  to  certain  argillaceoua 
slates,  or  exist  on  the  surface  of  the  soil ;  and  sometimes  they  appear 
on  the  walls  of  mines,  or  of  brick  buildings,  &c. 

(Localities,)  Small  quantities  of  this  salt  exist  in  most  countries,  es- 
pecially in  the  colder  latitudes ;  but  it  is  seldom  found  in  large  masses. 
It  is  abundant  in  the  lakes  of  Siberia,  on  the  bottom  of  which  it  appears, 
when  the  temperature  of  the  atmosphere  is  reduced  to  the  freezing  point 
of  water ;  it  is  sometimes  so  abundant  as  to  be  collected  for  use^ — At 
the  foot  of  the  Uralian  mountains,  near  Tscheliabinsk,  it  effloresces  on 
the  soil  in  the  spring  of  the  year,  but  does  not  appear  to  extend  far  be- 
low the  surface. — At  Eger,  in  Bohemia,  it  also  effloresces  on  the  ground. 

The  Sulphate  of  soda,  employed  in  medicine,  is  chiefly  obtained 
during  the  extraction  of  muriate  of  soda  from  sea  water,  or  of  muriatic 
acid  from  the  muriate  of  soda. 

Species  2.    MURIATE  OF  SODA. 

Sonde  mnruit^e.  Hauy,  EnngrOart,    Steiiuals.  Werner,  Hautmann.    Henbednl  Roeknit. 
Jamenn.   Le  Sel  de  Cniniie.  Br^ckant,   Commoii  Salt.  Kirwmu 

Common  salt 

This  salt  is  easily  distinguished  by  its  well  known  saline  taste*  It 
is  not  unfrequently  crystallized ;  and  the  primitive  form,  under  wjiich 
also  it  usually  appears,  is  a  cube,  which,  by  an  undue  extent  of  two  op- 
posite faces,  sometimes  becomes  tabular,  or  prismatic.  But  it  most 
frequently  occurs  in  lai^  masses,  which  have  a  structure  more  or  less 
distinctly  foliated,  and  a  strong  vitreous  lustre,  when  recently  broken. 
Its  fracture  is  uneven  or  conchoidal.  These  masses  are  often  compos- 
ed of  granular  distinct  concretions. 

Sometimes  also  it  is  in  ciqiillary  crystals,  or  in  masses,  composed 
of  parallel  fibres* 

This  salt  is  in  general  strongly  translucent,  and  sometimes  even 
transparent  and  limpid.  Its  color  is  commonly  gray  or  white,  often 
tinged  with  other  colors ;  but  it  also  presents  certain  shades  of  red, 
Uue,  violet,  brovm,  green,  or  yellow,  all  arising  from  impurities.  Its 
specific  gravity  is  2^14. 
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In  the  fire  it  decrepitates.  In  the  air  it  is  not  deliquescent,  unless 
it  contain  muriate  of  magnesia,  or  some  other  deliquescent  salt  Pure 
Muriate  of  soda  is  composed  of  soda  53.00,  muriatic  acid  S8.88,  water 
8.1£.  (KiRivju.)  The  impurities,  which  sometimes  color  and  contami- 
nate the  native  Muriate,  maj  be  chieflj  separated  by  iolution  in  water. 

(Geological  situation.)  This  salt  frequently  occurs  in  large  and 
extensire  solid  masses,'*  or  beds ;  and  is  often  dissolved  in  the  waters  of 
certain  springs  and  lakes.  The  ocean,  however,  is  the  great  depository 
of  Common  salt ;  for  nearly  one  thirtieth  part  of  its  weight  is  Muriate 
of  soda.  Other  salts,  viz.  the  muriate  both  of  magnesia  and  limei.aod 
the  sulphate  of  soda,  exist  in  the  waters  of  the  ocean ;  so  that  the  aver- 
age quantity  of  saline  ingredients  is  about  -^^  of  the  whole.  TUs  pro- 
portion is  nearly  the  same  in  ail  latitudes.* 

Muriate  of  soda,  whether  solid  in  mines,  or  dissolved  in  springs, 
usually  occurs  among  secondary  rocks.  Sometimes  also  it  is  connected 
with  transition  rocks.  But,  although  neither  mines  nor  sfHings  have 
been  found  in  primitive  earths,  they  are,  in  general,  not  far  distant  from 
the  foot  of  primitive  mountains.^— This  salt,  which  is  usually  deposited 
in  thick,  and  sometimes  extensive  beds,  may  exist  at  the  surface  of  the 
earth,  or  at  a  great  depth  below  the  soil.  Sometimes  also  it  has  been 
deposited  in  regiona  greatly  elevated  above  the  lev^  of  the  sea ;  and, 
in  a  few  instances,  is  known  to  constitute  whole  mountains  of  very 
considerable  elevation. 

Muriate  of  soda  is  almost  constantly  associated  with  certain  other 
minerals.  Thus,  with  very  few  exceptions,  it  is  accompanied  by  beds 
of  clay,  which  often  alternate  with  those  of  the  salt  This  clay  is  more 
or  less  impregnated  with  the  salt,  and  often  contains  large  masses  of  it. 
Other  minerals,  as  sand,  sandstone,  compact,  fetid,  ^nd  bituminous 
limestone,  usually  accompany  these  deposites  of  Salt 

But  the  intimate  connexion,  which  exists  between  this  salt  and  sul- 
phate of  lime  or  g3rp8um,  forms  one  of  its  most  striking  geological  char- 
acters. Muriate  of  soda  is  in  fact  almost  always  associated  with  gyp- 
sum, over  which  the  beds  of  this  salt  are  usually  placed,  or  even  alter- 
nate with  it.  Tlie  salt,  with  which  the  gypsum  is  sometimes  impreg- 
nated, is  worth  extraction. 

Elephants^  teeth,  shells,  bitumen,  sulphur,  &c.  have  been  found  ia 
the  various  beds  of  minerals,  which  accompany  tliis  salt. 

Salt  springs  are  always  connected  with  clay,  the  presence  of  which 
in  fact  seems  necessary  to  the  existence  of  these  springs.  And,  although 
salt  springs  occur  in  countries,  in  which  mines  of  this  salt  have  not  ytt 

*  There  arc  a  few  exccptioiM  to  these  general  remarlu*  1  he  Baltic  is  mneh  lets  nit,  tlum  the 
oeean,  and  contains,  when  an  easterlj  wind  prerails,  only  one  108th  part  of  saline  matter.— IV;  Oend 
Sea,  in  Palmtinu.  is  an  exception  of  the  opposite  kind.  Accordinj^  to  Gay  Lussac,  one  btradrcd  pacts 
of  this  watiT  contain  muriate  of  magnesia  15.3,  muriate  of  soda  6.0,  muriate  of  &me4t0. 
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been  disco? ered,  it  is  extremelj  probable,  that  such  mines  actually  exist 
beneath  the  soil,  and  impr^nate  the  water.  The  sulphates  of  lime  and 
of  ^oda  are  usually  found  in  these  springs. 

Salt  lakes  sometimes  furnish  Muriate  of  soda,  already  crystallized 
by  natural  e?apol«tion,  and  deposited  at  their  edges,  or  on  the  bottom 
of  the  lakew— There  is  scarcely  a  mineral  spring,  which  does  not  con« 
tiin  more  or  less  of  Muriate  of  soda. 

(LoealUiea.)  It  is  worthy  of  grateful  notice,  that  this  mineral,  so 
neceasarj  to  supply  the  wants  of  man,  is  almost  uniyersally  distributed 
over  the  face  of  the  globe.  The  following  are  some  of  its  most  inter- 
esting localities. 

In  Engjland,  near  North wich^  Cheshire  County,  there  is  a  rich  and  lu- 
crative mine  of  this  salt,  whose  beds  alternate  with  those  of  clay  and  marl, 
containing  gypsum,  and  commence  at  the  depth  of  35  or  40  yards  below 
the  surfiice.  The  upper  bed  of  Salt  varies  from  90  to  SO  yards  in  thick- 
ness ;  and  the  strata  above  it  consist  of  clay,  sandstone,  and  sulphate 
of  lime.  Hie  salt  is  sometimes  limpid  and  sometimes  red.  It  is  trans- 
ported to  Liverpool,  where  it  is  purified  by  solution  in  sea  water,  and 
subsequent  evaporation ;  but  this  process  does  not  separate  the  sulphate 
of  limOiP^The  annual  produce  of  this  mine  is  156,000  tons.  (Phillips.) 
— ^The  Salt  springs  at  Droitwich,  Worcestershire,  yield  annually  16,000 
ions.  A  pint  of  the  strongest  brine  contains  2,290  grains  of  saline  mat- 
ter, of  which  about  96  per  cent,  are  common  salt  (Horher,) 

France  contains  many  salt  springs.  In  the  Departments  of  Meurthe 
and  Vosges,  beds  of  this  salt  have  been  recently  discovered  at  the 
depth  of  from  one  to  three  hundred  feet,  associated  with  gypsum,  clay, 
and  sandstone.  This  discovery  has  been  made  in  a  country,  abound- 
ing with  salt  springs. 

Italj  contains  several  salt  springs ;  and  one  near  Vol  terra  is  very 
|iroductive. 

Spain  possesses  numerous  salt  springs. — At  Cardona,  in  Catalonia, 
is  a  mountain  of  this  salt,  whose  height  is  more  than  300  keU  and  whose 
surface  is  destitute  df  vegetation.  This  mountain  is  composed  of  verti- 
cal and  usually  parallel  beds  of  muriate  of  soda,  clay,  and  gypsum,  al- 
ternating with  each  other.  The  salt,  sometimes  transparent,  is  most  fre- 
quently in  translucent  masses,  composed  of  small  granular  concretions, 
either  grayish  white  or  reddish.  About  eight  tenths  of  the  mountain  con- 
sists of  this  salt.  The  surrounding  country  is  composed  of  micaceous 
sandstone,  argillaceous  slate,  and  compact  limestone.  (Cordier.) 

Germany  contains  a  number  of  mines,  and  abounds  with  springs  of 
this  salt    The  salt  mines  of  Tyrol  are  situated  in  a  mountain ;  and  are 
explored  by  excavating  galleries,  into  which  fresh  water  i^  introduced, 
and  suffered  to  remain,  till  it  is  saturated. 
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In  Hangarj  and  Poland  there  appears  to  be  an  immense  deposite  of 
Muriate  of  soda,  at  the  foot  of  the  Carpathian  mountains,  on  both  sides. 
Indeed  this  mineral  seems  to  extend  with  but  few  interruptions  from  the 
Black  Sea  to  the  Alps.  The  salt  mine  of  Wieliczka,  near  Cracow,  in 
Poland,  has  been  worked  since  1251 ;  and  in  1780  bad  been  sunk  to  the 
depth  of  about  900  feet;  the  salt  commences  about  200  feet  bdow  the 
soil.^ — Muriate  of  soda  is  here  found  not  in  beds,  but  in  immense  masses, 
deposited  in  clay,  which  appears  to  rest  on  limeistone*  It  is  covered  by 
an  argillaceous  sandstone,  and  alluvial  deposites.  Fossil  wood,  some- 
times bituminous,  is  found  in  the  more  impure  varieties  of  the  salt,  and 
shells  occur  in  the  surrounding  clay.  (Beudavt.)  The  galleries  are 
completely  dry ;  and  the  mine  contains  springs  of  both  fresh  and  salt 
water.  In  this  mine  also  are  excavated  several  chapels,  some  of  which 
are  furnished  with  an  altar,  a  crucifix,  and  statues,  all  of  solid  salt 

In  Moldavia  is  a  mountain  of  Salt,  which  in  several  parts  is  not 
covered  even  with  soil. 

Russia  obtains  this  salt  not  only  from  mines  and  springs,  but  also 
from  salt  lakes.  In  the  ]Nx>vince  of  Astracan  are  lakes,  whose  waters, 
when  much  concentrated,  and  sometimes  the  salt,  obtained  from  them, 
have  a  dark  red  color.  (Pallas.)  The  country  near  the  Caspian  Sea 
so  abounds  with  Muriate  of  soda,  that,  in  the  vicinity  of  Gourief,  the 
fogs,  dews,  and  even  the  juices  of  plants  become  saline.  (Pallas.) 

In  Caramania,  in  Asiatic  Turkey,  this  salt,  in  consequence  of  its 
hardness  and  the  dryness  of  the  air,  is  sometimes  employed  in  the  con- 
struction of  buildings.  (Cmardis.) 

In  Africa  the  deposites  of  Muriate  of  soda  are  very  abundant,  and 
extensive.  In  the  mountains,  which  form  the  northern  boundary  of 
the  desert  of  Lybia,  is  an  immense  plain,  covered  with  Common  Salt 
(Horseman.) — In  the  country  of  the  Hottentots  are  several  lakes, 
which  deposite  this  salt 

In  America  the  localities  of  this  mineral  have  been  but  little  explor- 
ed.  In  Peru  are  numerous  mines,  situated  at  a  very  great  elevation 
above  the  sea ;  some  are  near  Potosi.  The  salt  is  very  hard,  and  usu- 
ally of  a  violet  color.— It  has  also  been  found  in  -several  ports  of  Chilia 
New  Grenada,  Mexico,  California,  &c.^ — At  Punta  Araya,  it  lies  over 
sandstone^ — On  the  Cordilleras,  it  is  sometimes  disseminated  in  argil- 
laceous earths.— In  Mexico,  at  the  bottom  of  the  lake  Penon  Blanco, 
is  a  bed  of  clay,  containing  about  IS  per  cent  of  Muriate  of  soda* 
(Humboldt,) 

In  the  United  States,  salt  springs  are  numerous  in  several  districts. 
These  springs  sometimes  flow  naturally,  but  are  more  frequently  formed 
by  sinking  wells  in  those  places,  where  this  salt  is  know  to  exist,  as  in 
certain  marshes,  and  in  salt  licks,  so  called,  having  formerly  been  the 
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reflort  6f  wild  animals  to  tide  the  claj»  impregnated  with  this  Muriate. 
These' wella  are  usyallj  made  bj  boring  through  the  strata ;  large  quan- 
tities of  inflammable  gas  are  often  disengaged  with  violence,  and  some- 
times interrupt  the^  process  of  boring.  They  sometimes  afford  petro- 
leum^ — ^At  LiveiyoU  in  Ohio,  a  salt  well,  while  boring,  yielded  about 
half  a  barrel  of  petroleum  daily.  (Cojt.) 

In  Arkansas  Terriianf,  near  the  northern  sources  of  the  Arkans&s 
riTer*  this  salt  forms  incrustations  of  considerable  thickness  and  solidi- 
ty on  the  soil  of  plains  and  prairies ;  salt  springs  eiust  both  on  this  riv- 
er and  the  Wachitta.  (Mitceill.)    According  to  Mr.  Libbey,  a  Factor 
at  Fort  Osage,  an  extensive  plain  280  miles  S.  W.  from  that  Fort,  pre- 
sents in  dry  hot  weather  an  incrustation  of  clean,  white  salt  from  £  to  6 
inches  thick ;  he  observed  strata  of  gypsum  and  red  clay  in  the  vicinity. 
^>In  .^foKmri,  are  salt  springs  at  Boon's  Lick-  and  at  Madansbur^ 
Salt  spni^  are  also  found  on  the  banks  of  the  Hockhocking,  Scio- 
to, Wabash,  Tennessee,  Kenhawa,  Big  Sandy,  and  various  other  rivers, 
ill  west  of  the  Alleghany  mountains,  and  emptying  their  waters  into 
the  Ohior— In  Virginia^  on  the  Great  Kenhawa,  50  miles  south  from 
the  Ohio,  are  extensive  salt  works ;  95  gallons  of  the  brine  yield  a  bush- 
el of  salt,  which  sells  at  one  dollar  a  bushel.  (ATivATBR.)'^ln  Kentucky^ 
on  Big  and  Little  Sandy  rivers,  and  afford  a  strong  brine. — In  Illinois, 
12  miles  west  from  Shawneetown,  on  Saline  river,  is  a  spring  belonging 
to  the  UnitM  States,  and  yielding  annually  at  least  150,000  bushels  of 
salt,  the  price  of  which  at  the  works  b  70  cents  a  bushel.  (Schoolcraft.) 
— In  Ohio,  are  many  salt  wells ;  one  of  which  8  miles  below  Zanesville, 
on  the  Muskingum,  is  213  feet  deep,  and  furnishes  80  bushels  of  salt 
^ail J ;  95  gallons  of  brine  yield  a  bushel,  which  sells  at  one  dollar  and 
£fty  cents; — ^in  Jackson,  on  the  Scioto,  are  salt  wells  300  kei  deep ;  the 
brine  is  weak,  requiring  213  gallons  to  a  bushel.  (At water,) — In  ^ew 
Hfrk,  are  numerous  and  very  productive  salt  springs.    The  most  im- 
portant are  at  Salina,  near  Onondaga  Lake,  Montezuma  in  Cayuga 
County,  and  Oalen  in  Seneca  County.    These  springs  are  near  the 
cianal,  which  connects  the  Hudson  with  Lake  Erie.  (Gibbs.)    The 
springs  of  Onondaga  rise  in  a  marsh,  on  the  border  of  the  lake,  at  some 
distance  from  hard  ground  ;  they  are  richly  impregnated,  one  gallon  of 
ihe  water  sometimes  containing  half  a  pound  of  the  salt. 

The  whole  quantity  of  salt,  annually  extracted  from  saline  springs 
\n  the  United  States,  exceeds  1,000,000  bushels ;  and  of  this  the  springs 
oC  New  York  furnish  more  than  500,000  bushels.  (Oibbs.) 

Much  of  the  salt,  employed  in  the  arts,  is  obtained  from  saline 
tpriags,  and  especially  from  the  sea,  by  evaporation,  effected  either  by 
^  action  of  tiie  sun  and  the  air,  or  by  the  application  of  fire.  We; 
We  room  to  remark  only,  that  the  quality  of  the  salt  depends  greatly; 


132  OAKBOKATE  tfF  80DA< 

on  the  mode  of  extracting  it,  whether  bj  crystallizatioB,  or  bj  a  very 
rapid  evaporation.  When  the  solution  is  boiled  or  evaporated  to  dry- 
ness, the  salt  will,  in  general,  be  greatly  contaminated  by  several  earthy 
salts,  particularly  the  muriates  of  lime  and  magne^a,  which  render  it 
deliquescent.  ^ 

The  uses  of  this  salt,  though  numerous  and  important,  are  too  well 
k^own  to  require  any  particular  notice. 

Species  3.    CARBONATE  OF  SODA. 

Soode  aubaoukt,  Sauy.  Brmgtnaru    NfttarlklMs  ininoral  alkaU.  Jferner.    Xfttmu  Xfrwciu 
Prinnfttic  natron.  Jamn^n,    L^AleaU  minend  natif.  Er9chanU    Nitrum.  HaunMmm» 

Soda ;  in  commerce. 

This  species  embraces  two  varieties,  differing  in  the  quantity  of 
carbonic  acid,  which  th^y  contain.  One,  which  is  the  most  common,  i& 
in  the  state  of  a  carbonate ;  while  the  other  appears  to  be  a  bi-carbonate. 
We  shall  embrace  both  varieties  in  one  description,  noting  tlieir  differ- 
ent characters. 

This  salt,  especially  the  carbonate,  has  a  warm,  alkaline  taste,  but 
is  not  very  caustic.  It  strongly  effervesces  with  acids,  and  is  very  sol- 
uble in  water.  The  carbonate  changes  the  vegetable  blue  to  green,  and 
rapidly  effloresces,  while  the  other  remains  unchanged  by  the  air.  • 

Like  many  other  salts,  the.  common  variety  occurs  in  efflorescences 
or  crusts  more  or  less  thick,  or  in  small  flakes,  or  in  a  dry,  dusty  powder. 
But  the  bi-carbonate  sometimes  appears  in  thick  layers,  having  a  gmnu- 
lar  texture,  and  sometimes  in  crusts  or  radiated  masses,  composed  of 
acicular,  translucent  crystals,  aggregated  t(^ther  and  resembling  fibrous 
gypsum^ — ^This  salt  has  also  been  observed  in  very  small  octaedral  crys- 
tals, either  perfect,  or  with  truncated  summits,  in  cavities  of  the  granu- 
lar variety.    Its  color  is  grayish  or  yellowish  white. 

The  pure  carbonate  is  composed  of  soda  ^.6,  carbonic  acid  14.16, 
water  65.24,  (Thomson.)  Native  specimens  of  this  variety  are  usually 
mixed  with  other  salts,  particularly  the  muriate  and  sulphate  of  soda 
and  carbonate  of  lime.  In  a  specimen  of  the  bi-carbonate  from  Sukena, 
Klaproth  found  soda  37.0,  carbonic  acid  38.0,  sulpliate  of  soda  2.5,  wa- 
ter 22.5.  Another  from  near  Buenos  Ayres  yielded  Cabral  de  Mello 
soda  24.25,  carbonic  acid  44.25,  muriate  of  soda  9.50,  sulphate  of  soda 
1.25,  water  20.75. 

(Geological  situatioru)  This  salt  appears  in  efflorescences  or  crusty 
on  certain  dry  and  warm  soils;  or  on  the  surface  of  decomposing 
rocks ;  or  on  the  walls  of  cellars  and  other  damp  places,  especially  if 
near  the  sea.  It  is  also  found  abundantly  in  the  waters  of  certain  shal- 
low lakes,  situated  in  dry  and  flat  countries.  These  lakes  become  in 
part  or  entirely  dry,  during  the  heat  of  summer ;  and  this  salt  is  de^ 
posited  on  their  sides  or  bottoms 
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Carbonate  of  soda  is  supposed  bj  Berthollet  frequently  to  arise  from 
the  mutual  decomposition  of  muriate  of  soda  and  carbonate  of  iime> 
especially  in  warm  and  moist  places. 

This  salt  is  exceedingly  common  in  mineral  springs,  and,  in  many 
cases,  constitute  one  of  the  principal  ingredients.  Hence  the  phrase 
$oda  water. 

(Localities.)  In  Hungary,  near  Debreczin,  carbonate  of  soda  is 
very  abundant,  both  efflorescing  on  the  soil,  and  deposited  from  lakes  ; 
large  quantities  are  here  collected  for  use.^— At  Bilin,  in  Bohemia,  it 
effloresces  on  gneiss.  # 

In  Egypt  it  is  plentifully  found  in  what  are  called  the  lakes  of  Mt- 
iron.  These  lakes,  six  in  number,  are  westward  of  the  Nile,  not  far 
from  Terrana,  in  a  valley,  surrounded  by  limestone.  The  carbonate  and 
muriate  of  soda  exist  together  in  thes^  waters ;  but,  when  the  water  is 
diminished  by  natural  evaporation,  these  salts  are  deposited  in  distinct 
layers,  the  muriate  of  soda  being  underneath.  In  one  of  these  lakes, 
the  waters  on  the  eastern  side  contain  only  muriate  of  soda,  while  in 
those  of  the  western  side  Carbonate  of  soda  only  is  dissolved ;  but  the 
two  solutions  do  not  miligle.  (Bbongnijrt.) 

The  Bi-carbonate  of  soda  is  found  in  the  province  of  Sukena,  two 
days' journey  from  Fezzan,  in  Africa.  It  appears  in  crusts,  composed 
of  minute  crystals,  at  the  foot  of  a  mountain.  It  is  there  called  trona, 
and  is  transported  to  Egypt,  Tripoli,  &c. — This  variety  is  also  found 
near  Buenos  Ayres  in  considerable  quantities,  whence  it  has  been 
transported  to  England.  It  there  exists  in  stratified  masses,  from  two 
to  six  inches  thick,  resting  on  clay,  which  is  strongly  impregnated  with 
common  salt  It  has  a  light  yellowish  gray  color,  a  granular  texture,  is 
easily  broken,  and  does  not  effloresce  in  the  air.  (Cabrjl  de  Mello.) 

In  South  America,  province  of  Maracaybo,  in  the  calcafeous  valley 
of  Lalagunilla,  Carbonate  of  soda  is  deposited  at  the  bottom  of  a  take, 
whose  water  is  yellowish  green,  and  has  an  alkaline  taste.  No  animals 
exist  in  the  lake.  From  1000  to  I600lbs.  of  this  salt,  there  called  Urao, 
are  taken  from  the  bottom  of  the  lake,  every  two  years,  by  Indian  divers ; 
and  employed  in  the  preparation  of  an  inspissated  juice  of  tobacco,  to 
which  is  given  the  name  of  M6  and  Chimd.  (Faxar.) 

(Uses.)  Large  quantities  of  this  salt  are  used  in  the  manufacture  of 
glass  and  hard  soap.  But  the  value  of  most  of  that,  which  is  furnished 
by  the  mineral  kingdom,  is  much  diminished  by  adulteration  with  other 
salts.  Indeed  a  large  proportion  of  the  soda,  employed  in  the  arts,  is 
obtained  by  the  combustion  of  the  salsola,  and  other  plants,  growing 
near  the  sea;  and  is,  in  commerce,  called  barilla  or  kelp. 
■  This  salt,  called  nitrum  and  natrum  by  the  ancients,  must  not  be  con- 
founded with  the  nitre  of  the  modems,  which  is  the  nitrate  of  potash. 
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Species  4.    BORATE  OF  SODA. 

Sonde  bontfflb  Bauy,  Br^ngniart,    Bonz.  Kirmmu   Le  TEnkaL  BnchnL .  FiMMtk 

Jometmu   TinkaL   Hautmatuu 

Borax. 

The  characters  of  this  mineral  in  its  native  state  A  almost  entirely 
unknown.  It  is  partially  purified  and  crystallized  m  the  East  Indies 
and  China,  whence  it  is  exported  to  Europe,  under  the  name  of  HnkaL 
It  must  however  undergo  further  purification  to  render  it  ilsefol  in  the 
arts.  During  this  process,  which  has  hitherto  been  conducted  chiefly 
by  the  Dutch,  it  is  said  to  lose  about  20  per  cent. 

When  received  from  India,  it  is  in  the  form  of  prismatic  ciystals,  of 
Tery  different  sizes,  more  or  less  perfect,  and  always  invested  with  a 
crust,  which  has  apparently  been  produced  by  the  ap|dication  of  some 
greasy  substance  to  the  sur&ce  of  the  crystal.  This  crust  is  usually  of 
a  dirty  gray  color,  sometimes  with  a  tinge  of  green  or  yellow ;  and  i$ 
supposed  to  have  been  applied  to  prevent  the  salt  from  efflorescing.— 
That,  received  from  China,  differs  from  the  preceding  by  being  more 
limpid  and  purer. 

It  is  unnecessary  minutely  to  describe  the  characters  of  this  well 
known  salt  in  its  purified  state.  It  has  an  alkaline  or  soapy  taste,  and 
changes  the  vegetable  blue  to  green ;  it  is  of  course  a  sub-bqrate.  It 
does  not  effervesce  with  acids.  A  specimen  of  tinkal,  analyzed  by 
Klaproth,  yielded  soda  14.5,  boracic  acid  37.0,  water  47.0  ;*b98.5. 

(Qeolagictd  remarks  and  LoealUies.)  This  salt  appears  to  be  found 
at  the  bottom,  or  on  the  margin,  of  certain  lakes,  or  to  exist  in  their 
waters,  having  probably  been  extracted  by  the  water  from  contiguous 
earths.  In  some  parts  of  Thibet,  it  is  said  to  have  been  dug  from  the 
earth  in  small  crystalline  masses.  In  Persia,  we  are  told  it  is  artifi- 
cially prepared,  as  we  obtain  nitre. 

Asia,  and  particularly  Thibet,  is  the  only  country,  which  furnishes 
this  salt  in  any  considerable  quantity.  It  is  said  to  exist  in  Peru, 
Ceylon,  and  Lower  Saxony. 

(Uses.)  It  is  much  employed,  as  a  flux,  in  the  examination  of 
minerals,  and  the  soldering  of  metals;  but  ought  previously  to  be 
fused  to  remove  its  water  of  crystallization. 

ORDER  III.   Earthy  Salts. 

These  consist  of  an  earth  or  of  earths,  united  to  an  acid.  Hence 
an  earth,  so  combined  with  an  acid,  as  to  form  a  salt,  characterizes  this 
order.  Many  of  the  salts,  which  belong  to  it,  exist  in  great  abundance, 
and  are  appropriated  to  numerous  and  important  uses.  Some  of  them  are, 
in  common  language,  usually  called  stones.  Those  salts,  which  have  an 
alkaline  earth  for  their  base,  are  here  placed  next  to  the  alkaline  salts. 
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GENUS  L    BARTTES. 

» 

This  genus  contains  only  two  species,  the  sulphate  and  carbonate 
of  barjtes.  Although  neither  of  these  species  is  very  abundant,  the 
former  occurs  i^much  greater  quantities,  and  is  much  more  common, 
than  the  latter,  m 

Spec  IBS  1.    SULPHATE  OF  BARYTES. 

Baryte  nlfttfei  Amy*  Brm»gnlarU    Sckwcr  qMrth.  fVermr*   Bgacrf  wftu.  Jttmemu  PkUU^  Jildn, 
Barotdeniie.  Kirwatu    Le  Spath  peouit.  Broehant,   BuyU  Umumaruu 

Heavy  spar. 

One  of  the  most  striking  characters  of  this  mineral  is  its  great  spe* 
cific  gravity,  which  varies  from  4.29  to  4.60.  When  its  structure  is 
foliated  and  sufficiently  regular^  the  laminse  easily  separate  in  three  di- 
rections, parallel  to  the  faces  of  a  right  four-sided  prism  (PL  III,  fig.  1.), 
whose  bases  are  rhombs,  having  angles  of  101"  32'  and  78"  28'.*  This 
prism  id  the  primitive  form  ^  crystallized  Sulphate  of  barytes ;  and 
any  one  side  of  the  base  is  to  the  height,  as  45  to  46.  Mechanical  di* 
vision,  parallel  to  the  bases,  is  most  easily  effected.  The  integrant 
particles  are  triangular  prisms. 

Sulphate  of  barytes  is  harder  than  crystallized  carbonate  of  llm^ 
but  may  be  scratched  by  fluate  of  lime.  Some  varieties  are  opaque  ; 
but  it  is  generally  translucent,  and  sometimes  transparent,  exhibiting 
double  refraction.  To  observe' the  last  mentioned  property,  an  obtuse 
angle  of  one  of  the  bases  of  the  primitive  form  may  be  truncated,  and 
the  object  observed  through  the  new  face  thus  produced,  and  also 
through  the  opposite  base. 

Its  more  common  color  is  white,  either  pure,  or  variously  tinged 
with  yellow,  red,  &c  but  it  also  presents  several  shades  of  red  and 
gray,  and  sometimes  of  yellow,  blue,  green,  and  brown.        • 

(Chemical  characters.)  This  minend  is  well  characterized  by  its 
chemical  properties,  joined  to  its  great  specific  gravity.  When  a  frag- 
ment is  exposed  to  the  flame  of  a  blowpipe,  it  almost  always  strongly 
decrefntates.  While  melting,  it  gives  a  greenish  tinge  to  that  part  of 
the  flbune  beyond  the  fragment,  and  is  at  last  converted  into  a  solid, 
white  enamel,  which,  in  the  course  of  ten  or  twelve  hours,  falls  into 
powder.  If  a  piece  of  this  enamel  be  applied  to  the  tongue,  it  produces 
a  taste,  resembling  that  of  rotten  eggs ;  and  has  evidently  been  con< 
verted,  at  least  in  part,  into  a  sulphuret  of  barytes.  The  powder  just 
mentioned,  when  recently  calcined,  shines  in  the  <iark  with  a  reddish 
light,  after  being  exposed  to  the  rays  of  the  sun. 

When  pure,  it  is  composed,  according  to  Vauquelin,  of  barytes  68, 
sulphuric  acid  32.    By  the  analysis  of  Clement  and  D^«ormes,  the 

*  Bf  tke  refleetins  gomomecer,  PliUlipt  obfained  101"  42f  lad  78*  IT. 
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proportions  are  barytes  67.82,  sulphuric  acid  32.18.  Fourcroy  and 
Berzelius  found  the  proportion  of  earth  to  acid  as  66  to  34 ;  and  Klap- 
roth  as  67  to  33*  It  frequently  contains  a  few  hundredth  parts  of  silex, 
alumine,  oxide  of  iron,  and  sometimes  of  sulphate  of  stnmtian. 

(IHstinctive  characters.)  This  mineral  may  easily  lAonfounded  with 
sulphate  of  strontian,  although  the  latter  has  a  specific^arity  somewhat 
less.  But  the  sulphate  of  strontian^  immediately  after  fusion,  nerer 
communicates  to  the  tongue  that  peculiarly  disagreeable  taste,  excited 
by  the  enamel  from  Sulphate  of  barytes.  Further,  the  flame  of  the 
blowpipe  is  never  colored  green  by  sulphate  of  strontian,  but  often  re- 
ceives a  reddish  tinge^— It  also  resembles  the  carbonates  of  barytes  and 
strontian ;  but  these  two  salts  always  effenresce  with  diluted  nitric  acid» 
and  slowly  dissdve,  while  the  Sulphate  of  barytes  never  effervesces* 
except  from  accidental  impurities«r— It  differs  from  fluate  of  lime  by  its 
greater  specific  gravity,  and  by  never  phosphorescing,  when  merely  re* 
duced  to  powder  and  thrown  on  burning  coal&r— From  some  varieties 
of  feldspar,  which  it  resembles,  a  careful  examination  will  easily  distin- 
guish it— One  variety  of  this  Sulphate  strongly  resembles  certain  spe- 
cimens of  the  carbonate  of  lead ;  but  the  latter  has  a  greater  specific 
gravity,  a  conchoidal  fracture,,  and  is  blackened  by  the  hydrosulphuret 
of  ammonia,  which  has  no  action  on  the  Sulphate  of  barytes. 

This  species  admits  a  number  of  subdivisions,  founded  on  diversity 
of  form  or  structure,  or  force  of  cohesion,  or  the  (Hresence  of  foreign 
ingredients,  which  affect  the  physical  characters. 

Var.  1.  LAMELLAR  SULPHATE  OF  BARYTES.*  This  vsricty  usuallj 
occurs  in  foliated  masses ;  but  not  unfrequently  it  appears  in  beautiful 
crystals,  whose  surfaqes,  though  sometimes  dull,  generally  present  a 
splendent  and  pearly  lustre.  M.  Hatty  has  described  more  than  seven- 
ty secondaiy  forms ;  and,  according  to  Phillips,  there  are  not  less  than 
one  hundred  and  tw^ity  varieties  of  secondary  forms,  depending  on 
eighteen  modifications  of  the  primitive,  variously  combined.  These 
crystals  are  almost  always  well  defined ;  and  their  magnitude  is  often 
considerable,  presentii^  sometimes  a  thickness  of  nearly  two  inches. 
It  most  commonly  appears  in  prisms,  either  right  or  oblique,  having 
four,  six,  or  eight  sides.  But  these  prisms  are  usually  so  short  or  com- 
pressed, that  diey  assume  a  tahular  form ;  and  these  tables  or  prisms 
are  subject  to  numerous  truncations  and  bevelments. 

Sometimes  it  presents  the  primitive  form ;  which,  in  some  speci- 
mens, has  the  solid  angles,  formed  by  the  obtuse  edges  and  the  bases, 
truncated ;  while,  in  others,  th^e  solid  angles,  formed  by  the  acute  edges 
with  the  bases,  are  truncaitedd — Sometimes  a  six-sided  table  (PI.  Ill, 

•  Grratlscbftaligrr  sckwenptUi  and  fluUen  schwtnptUb'  Werner,   Stni^t  taaeUw  aad  pel 
it  heavy  spur.  Jamcfn, 
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fig.  2.) ;  the  six-sided  tables  are  produced  by  truncations  on  the  two 
acute,  or  two  lateral  edges  of  the  primitive  form. — Sometimes  also  a 
rectangular  fpur-sided  table,  with  a  bevelment  on  all  its  terminal  or 
narrow  faces  (P^III,  fig.  3.).— The  solid  angles,  formed  by  the  edges 
of  the  beyelme^w)n  the  preceding  crystal,  are  often  truncated,  and 
sometimes  also^R  edges  of  two  opposite  bevelments^ — Sometimes  its 
form  is  an  eight-sided  table,  with  a  bevelment  on  all  its  terminal  faces, 
and  the  edges  of  these  bevelments  truncated  (PI.  Ill,  fig.  4.)d — Sometimes 
a  four-sided  prism,  terminated  by  two  planes,  standing  on  the  ax ute 
lateral  edges. — The  preceding  prism  is  sometimes  terminated  by  four 
faces,  placed  on  the  lateral  edges,  and  those,  which  stand  on  the  acute 
edges,  meet  in  a  line^ — It  also  occurs  in  cuneiform  octaedrons. 

.Its  structure  is  foliated  ;  its  lustre  shining  and  rather  pearly.  It 
breaks  into  rhomboidal  fragments.  When  massive,  it  is  only  translu* 
cent,  but  the  crystals  are  sometimes  limpid  and  transparent.  Its  color 
is  usually  some  variety  of  white,  gray,  or  red,  and  sometimes  of  blue 

or  green. 

A  specimen  from  Sussex  County,  New  Jersey,  whose  specific  grav- 
ity was  4.417,  yielded  Mr.  Chilton  barytes  61.34,  sulphuric  acid  30.67* 
silex  3.0,  alumine  and  oxide  of  iron  1.0,  water  2.0,  with  a  trace  of  stron- 
tian  ;a98.01.  Another  specimen,  from  Hatfield,  Mass.  whose  specific 
gravity  was  4.28,  was  found  by  Dr.  Gorham  to  contain  barytes  58.50, 
sulphuric  acid  29.83,  silex  4.0,  alumipe  2.0,  water  3.0  ;s97.33. 

Some  specimens  of  this  variety  appear  to  be  partially  disintegrated; 
and  exhibit  a  diminished  lustre  and  transparency. 

OURVKD  LAMELLAR  SULPHATE  OF  BARYTES.*      In   thls   SUbvaricty  the 

folia  are  curved,  and  sometimes  unite  in  a  point,  like  the  petals  of  n 
flower;  hence  in  some  specimens  the  fracture  has  a  fibrous,  radiated, 
or  even  splintery  aspect.  Its  masses,  though  usually  amorphous,  are 
sometimes  globular  or  reniform ;  and,  in  some  instances,  different  col- 
ors appear  in  stripes. 

OEESTEO  SULPHATE  OF  BARTTEs.t  This  is  merely  an  aggregation  of 
thin  tables,  whose  edges  are  rounded  and  indented.  It  is  sometimes 
called  eodfseamb  spar. 

2«   OOLUMNAR  SULPHATE  OF  BARYTES4      It  OCCUrS  in  loUg,   RciculaT 

prismSy  usually  indistinct,  collected  into  littie  bundles  or  columnar 
groups,  and  sometimes  intersecting  each  other ;  the  surface  is  deeply 
and  longitudinally  striated,  and  has  a  pearly  lustre.  Its  structure  is 
foliated.  It  is  translucent,  and  its  color  is  white,  either  pure,  or  tinged 
Avith  yellow,'green,  &c. 

*  Knumn-MbMdifer  achwer  tpaUu  tTerwr,    Carred  lamdUr  lie«T7  wptar,  JwmUHU 
t  Baryte  sul&t^  eret^  Hauy*  BmtgnUtrt, 

t  Sttmfcii  tptth.  fyierner.   Columnar  beary  ipar.  Jkmetcru   Btryte  mUkt^  biCiUatfo*  i7a«y« 
SrM^fiJAff. 
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This  TBriety  strongly  resembles  some  specimens  of  carbonate  of 
lead  ;  but  may  be  distinguished,  as  already  mentioned. 
It  has  been  found  in  Saxony  and  Derbyshire. 

3.  RADIATED  SULPHATE  OF  BARTTES.*  It  is  foun^Mi  roundish  mass- 
es,  of  a  moderate  size»  haying  a  rough  or  uneven  sui]^B.  This  rough- 
ness of  the  surface  appears  to  arise  from  the  prqj^ing  edges  of  the 
numerous  crystals,  of  which  these  masses  are  composed.  Its  structure 
is  fibrous,  with  a  resinous  lustre ;  the  fibres  are  broad  and  more  or  less 
distinctly  radiate  from  a  centre.  In  some  specimens  the  fracture  is 
foliated  in  certain  directions*  It  is  strongly  translucent ;  and  its  color 
exhibits  different  shades  of  gray,  sometimes  tinged  with  yellow. 

The  phosphorescent  property  of  this  variety  has  been  long  known. 
To  exhibit  this  property,  the  mineral  is  calcined,  and  reduced  to  pow- 
der ;  this  powder,  by  means  of  gum-water,  is  formed  into  little  cylin- 
ders or  cakes,  which,  after  exposure  to  the  light,  become  capable  oi 
shining  in  the  dark. 

It  has  been  found  at  Monte  Patemo,  near  Bologna,  in  Italy,  imbed- 
ded in  argillaceous  marl,  in  which  it  seems  to  have  been  formed.  The 
surface  of  detached  masses  is  sometimes  stnooth,  in  consequence  of  their 
having  been  rolled.— -It  occurs  also  in  Jutland,  &c. 

4.  FIBROUS  SULPHATE  OF  BARTTEs.t  This  Variety  is  sometimes  in 
masses,  composed  of  broad,  parallel  fibres,  whose  cross  fracture  is  even, 
and  sometimes  shining.  It  also  occurs  in  reniform  or  tuberous  masses, 
which  consist  of  diverging  fibres^ — Its  lustre  is  shining,  and  nearly 
resinouSd — It  i3  sometimes  translucent,  but  often  at  the  edges  only.  Its 
colors  are  gray,  bluish  gray,  yellowish  gray,  and  brown.  Its  specific 
gravity  varies  from  4.08  to  4.S2. 

This  variety  has  been  successfully  employed,  as  a  substitute  for  bo- 
rax, in  brazing  and  welding. 

It  is  found  at  Neu-Leiningen,  in  the  Palatinate ; — and  at  Chaud- 
Fontaine,  near  Liege,  where  it  occurs  in  an  iron  mine  in  argillite  ;— 
also  at  Miess,  in  Bohemia. 

In  the  United  States.  In  JV*eic7  Fork,  Schoharie  County,  at  Car-* 
lisle,  34  miles  west  from  Albany,  in  horizontal  layers  or  veins,  from 
one  fourth  of  an  inch  to  two  inches  wide,  traversing  a  soft  argillaceous 
slate.  It  presents  broad,  parallel  fibres,  with  a  lustre  between  resinous 
and  pearly.  It  is  sometimes  translucent,  never  perfectly  opaque ;  and 
its  color  varies  from  nearly  white  to  pale  grayish  blue,  passing  through 
different  shades  of  gray.  It  is  a  little  less  hard,  than  calcareous  spar  ; 
and  its  specific  gravity  is  4.32.  By  exposure  to  the  air,  it  whitens,  be- 
comes friable,  and  appears  efflorescent.    This  locality  was  first  inves- 

•  Bar)te   luUiit^  ndi^c    Hauy.  Brongnknt,     Bologneter  qpttlu  /Fcrner,    Bolognoe  tpwr. 
Jametoru 
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tigated  by  Prof.  Eaton  and  Lt  Pomeroj.  (Fierce  Sf  Torbrt.)  Ac- 
cording to  Eaton,  the  slate,  which  contains  this  sulphate,  rests  on  gray- 
wacke,  and  is  covered  by  shell  limestone. 

5.  coNCRET^  SULPHATE  OF  BARTTEs.*  This  occuFS  in  mammillary 
or  undulated  c<J^vetions,  like  alabaster,  or  in  stalactites.  These  sta- 
lactites are  somHmes  bent  and  twisted  in  a  singular  manner ;  and* 
from  some  resemblance  to  the  intestines,  have  received  the  name  of 
tripe  stone.  Its  zones  sometimes  alternate  with  those  of  fluate  of  lime. 
In  some  tubular  stalactites  the  cross  fracture  appears  fibrous,  and  the 
longitudinal  fracture  foliated.    It  sometimes  receives  a  good  polish. 

It  has  been  found  in  the  mines  of  Saxony  and  Derbyshire. 

Fine  specimens,  found  at  Wieliczka,  and  supposed  to  belong  to 
this  variety,  are  said,  on  the  authority  of  Klaproth,  to  be  anhydrous 
sulphate  of  lime. 

6.  GRANULAR  SULPH4TE  OF  BARTTEs.t.  It  is  always'  in  amorphous 
masses,  which  have  a  granular  structure.  .  The  grains,  however,  which 
are  usually  small,  have  a  foliated  structure.  Hence  its  fracture  is 
usually  granularly  foliated,  sometimes  a  little  splintery,  and  has  a 
strongly  glimmering,  or  even  glistening  lustre,  somewhat  pearly.  It  is 
feebly  translucent,  and  sometimes  of  a  beautiful  snow  white  color ;  it 
is  also  gray,  yellowish  or  reddish  white. 

According  to  Klaproth,  it  contains  barytes  60,  sulphuric  acid  SO^ 
mlex  10. 

It  strongly  resembles  some  granular  limestones,  but  is  easily  distin- 
guished by  its  greater  specific  gravity. 

Lamellar,  granular,  and  compact  Sulphate  of  barytes  bear  to  each 
other  relations,  similar  to  those  existing  between  lamellar,  granular, 
and  compact  carbonate  of  lime. 

7.  COMPACT  SULPHATE  OF  BARTtEs4  This  Variety  usually  appears 
in  amorphous  masses ;  sometimes  also  nodular  or  reniform.  Its  fracture 
is  earthy,  uneven,  or  splintery,  and  is  nearly  or  quite  dull.  It  is  opaque 
or  perhaps  translucent  at  the  edges ;  and  its  common  colors  are  white 
or  gray,  often  tinged  with  yellow,  or  red. 

The  substance,  known  in  Derbyshire  and  other  parts  of  England  by 
the  name  of  cawk,  sometimes  belongs  to  this  variety.  The  same  name 
is  sometimes  ^ven  to  masses,  composed  of  concentric  lamellar  concre- 
tionsw — ^It  is  found  in  mines,  interspersed  among  the  ores.  In  Derby- 
shire, it  sometimes  contains  small  veins  of  galena. 

8.  EARTHY  SULPHATE  OF  BARYT£s.§    This  occurs  in  coarse,  earthy 

*  Baryte  talfloie  eoDcrHaonnee.  Hauy»  BrtignUarU 

t  Konuger  tehwer  tpftUu  IVerntr,     GrmnuUr  heavy  ipor.  Jamewu    Btrjte  lolfttfe  grmue. 

%  Diehter  schwer  fpaUu  Werwr*    Compact  heavy  spar.  Jamewn.   Baryta  tul&t^  eompactew 
flavy*  Brtngniorta 

}  Schwer  tpathcrdck  Wern€f»   HoiTytpar  earth.  Jttme99fh  Baryta  solftt^lenciue.  BrongiAarU 
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particles^  uraallj  cohering  a  little.  They  feel  rough ;  and  their  color 
is  a  dull  white,  often  with  a  shade  of  yellow,  &c.  Their  great  specific 
gravity  however  is  perceptible. 

Near  Freyberg,  in  Saxony,  it  invests  crystallize^^ulphate  of  ba- 
rytes.— -In  Derbyshire,  it  occurs  in  cavities  in  veins  ^Bhe  other  varie- 
ties of  this  species.  ^ 

8uBspEciBs  1.    Fetid  Sulphate  of  Barttes. 

BuTte  ralfiit^  ftdde.  Hmty,  Bfngniart,    Hepstiie.  Jametmu  Aikbu  PhUttpt. 

This  mineral,  which  sometimes  occurs  in  globular  masses,  is  either 
compact,  or  has  a  foliated  structure.  By  friction  or  the  application  of 
heat,  it  exhales  a  fetid  odor,  resembling  that  of  sulphuretted  hydrogen* 
Its  color  is  gray  of  different  shades,  usually  mingled  with  yellow,  brown, 
or  black ;  and  its  specific  gravity  is  generally  less  than  that  of  the 
common  varieties. 

A  specimen  from  Andrarum,  in  Scania,  yielded  Klaproth  sulphate 
of  barytes  85.25,  sulphate  of  lime  6.0,  oxide  of  iron  5.0,  alumina  lA 
carbon  0.5 ; =97.75. 

At  Andrarum,  in  Scania,  it  occurs  in  globular  masses  in  aluminous 
slate.  At  Kongsberg,  in  Norway,  it  accompanies  ores  of  silver^— In 
the  United  States^  it  is  found  in  Virginia,  Albemarle  County,  both 
lamellar  and  compact,  of  a  lead  gray  coIcm*.  (Setbebt.) 

(Qtological  sitttolum  of  the  species.)  Sulphate  of  barytes,  althoug|i 
not  a  rare  mineral,  is  seldom  found  in  large  masses.  It  never  consti* 
tutes  whole  mountains,  and  has  but  rarely  been  seen  in  beds.  It  usu- 
ally occurs  in  veins,  which  may  traverse  primitive,  transition,  or  se- 
condary rocks ;  the  veins  are  often  large  and  rich  in  ores.  This  min- 
eral frequently  accompanies  the  sulphurets  of  zinc,  lead,  iron,  copper, 
antimony,  and  mercury,  and  other  ores.  It  is  said  to  be  rarer  in  gran- 
ite, than  in  rocks  of  a  later  formation. 

(Localities,)  Sulphate  of  barytes  is  found  in  most  countries,  where 
mines  have  been  worked.  Very  fine  crystals  are  obtained  in  the  mines 
of  Hungary,  and  Saxony,  and  in  those  of  Cumberland,  Durham,  and 
Westmoreland,  in  England. — ^At  Newfield,  in  Surry,  England,  it  oc- 
curs in  yellowish  crystalline  masses  in  Fuller's  earth. 

In  the  United  States.  In  Missouri,  at  many  of  the  lead  mines, 
where  it  forms  the  gangue  of  the  ore.  It  occurs  prismatic,  columnar, 
tabular,  and  crested,  and  sometimes  in  lamellar  or  compact  masses.. 
The  crystals  are  frequently  invested  with  a  yellow  ochreous  oxide  of 
iron.  (ScBooLCRAFT.) — In  Tennessee,  in  Sevier  County^ — ^In  A>filitclry, 
near  Lexington,  in  opaque,  milk  white  stalactites  or  cones,  attached  to 
a  base  of  the  same  substance,  in  limestone.  (Jess up.) — ^In  AVrUk  Car- 
olina.  Buncombe  County,  in  argillaceous  slate^ — In  Ftf^iiMi,  at  Aus- 
tin's lead  mine,  on  the  Great  Kcnhawa ;— at  Fincastle,  &a"-In  Manf- 
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land,  at  Liberty,  in  Frederick  County,  with  gray  copper  and  fluate  of 
lime  ; — also  in  Washington  County,  with  fluate  of  lime.  (Hatdes,) — 
In  Ohio^  on  the  Maumee,  3  miles  below  Foi  t  Meigs,  in  irregularly 
crystallized  masses,  Berlin  blue,  or  white  of  different  shades.  (Jessup.) 
—In  Fennsylvtifk^f  at  the  Perkiomen  lead  mine,  lamellar,  compact,  and 
tolhy ;  it  is  soil^mes  in  thin  tables,  sprinkled  over  crystals  of  quartz* 
(Wetmbrill.) — Also  in  Bucks  County,  3  miles  west  fronr  New-Hope, 
in  the  old  red  sandstone  formation.  (Lea,) — Also  in  Bedford  County, 
in  large  quantities  in  secondary  rocks  at  the  west  foot  of  the  Blue 
Ridge.  (¥FiSTER.)'^ln  JV>tr  Jersey,  near  Newton,  in  Sussex  County, 
it  occurs  both  in  lamellar  masses  and  tabular  crystals ;  the  vein  travers- 
es limestone,  being  inclined  to  the  horizon  at  about  40°,  and  in  its  vi- 
cinity are  found  detached  masses  of  the  sulphate  of  barytes,  containing 
a  spheroidal  nucleus  of  chalcedony,  quartz,  limestone,  &c.  5  or  6  inches 
in  diameter.  (Chilton.) — Also  on  the  west  side  of  Paulin's  Kill,  not 
far  from  the  locality  last  mentioned,  is  another  vein  of  this  sulphate.—- 
Also  near.  Scotch  Plains,  in  elongated,  tabular  crystals  with  limestone 
in  greenstone.  (Fierce  Sf  Torre r,) — In  JVeio  Fork,  ColunUiia  Coun- 
ty, at  Livingston's  lead  mine,  associated  with  galena.  (Scmabpfer,)^' 
Also  in  lamellar  masses,  on  the  Mohawk  river,  at  the  Little  Falls.  (Ea' 
roi»r.j— Also  in  the  Highlands,  adjacent  to  the  Hudson,  in  limestone. 
(Fierce  Sf  ToRREr,)'^ln  Connecticut,  at  Cheshire,  it  occurs  in  foliat- 
ed masses  with  quartz,  sandstone,  and  the  carbonates  of  lime  and  cop- 
pery—4dso  in  lamellar  rolled  pieces  in  a  rivulet,  passing  through  Beriin 
and  Farmington ;— -also  2  miles  from  Hartford,  penetrated  by  green 
and  blue  carbonate  of  copper,  in  a  vein  traversing  greenstone,  which 
rests  on  argillaceous  sandstone ;— «lso  at  Southingtcm,  forming  in  part 
the  gangue  of  a  vein  of  galena,  and  often  presenting  the  crested  variety  ; 
the  same  vein  contains  numerous,  shining,  black  spots  of  coal,  envel- 
oped in  a  white  gangue  of  sulphate  of  barytes  and  quartz.  (Sjlliman,) 
«— In  Massachusetts,  at  Hatfield,  Hampshire  County,  it  exists  both  in 
tabular  crystals  and  foliated  masses ;  the  veins  are  narrow  at  the  sur- 
face, but  become  wider  at  the  depth  of  a  few  feet ;  they  traverse  gran- 
ite or  gneiss,  and  are  inclined  to  the  horizon  at  about  40°.  (Oommam,) 
-—Also  at  Southampton  in  veins  of  galena ;  it  is  sometimes  in  platea» 
meeting  at  various  angles,  and  forming  cells,  lined  with  minute  crystals 
of  quartz.  (Eaton.)'^A\90  at  Middlefield,  where  both  the  lamellar  and 
granular  varieties  occurs— Also  at  Greenfield,  forming  the  walls  of  a 
vein,  which  traverses  toadstone,  and  contains  green  carbonate  of  co|^n 
(Hitchcock,) 

(Uses.)  It  is  sometimes  employed  as  a  flux  in  metaUurgic  opera- 
tions ;  also  in  chemistry,  and  in  some  medical  preparations.  It  is  said 
to  be  a  good  base  for  water  colors. 
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Species  5.    CARBONATE  OF  BARYTES. 

Baryie  etrbooat^  lfo«y.  Bnngnian,   Witherit.  IFerner.  Hausmantu   WidKaite.  Jtmesni, 
Aikin.  PhUlips.    BuoKte.  Khtoam.    La  Witherite.  Bnehant. 

This  species,  like  the  preceding,  has  a  great  specific  graviij,  varying 
from  4.2  to  4.4.  It  usually  occurs  in  small  masses,  wUjh  have  a  fibrous 
structure.  In  most  cases,  however,  when  these  mt^ts  are  broken  hi 
the  direction  of  the  fibres,  their  structure  appears  intermediate  between 
fibrous  and  narrow  foliated,  with  a  shining  and  somewhat  resinous  lus- 
tre ;  but  the  cross  fracture  is  undulated,  uneven,  or  splintery,  with  a  glis- 
tening lustre.  The  fibres  often  slightly  diverge,  and  sometimes  radiate 
from  a  centre. — Sometimes  also  it  b  cellular,  or  stalactical,  or  in  crusts^ 

It  is  sometimes  found  in  distinct  crystals.  They  are  commonly  six- 
sided  prisms,  terminated  by  six-sided  pyramids,  the  vertices  being  often 
truncated,  or  replaced  by  a  second  six-sided  pjrramid.— It  also  occurs  in 
double  six-sided  pyramids,  of  which  the  edges  of  the  coQimon  base  are 
sometimes  truncated.  The  primitive  form  is  a  rhomb  slightly  obtusew^- 
The  crystals  are  often  attached  to  the  massive  variety,  or  found  within 
it  in  cavities. 

It  is,  in  general,  strongly  translucent,  but  sometimes  opaque ;  some 
of  its  crystals  are  transparent.  Its  color  is  whitbh  or  gray,  usually 
tinged  with  yellow  or  green,  and  sometimes  with  blue,  brown,  or  red, 
and  is  sometimes  pale  yellow. 

It  scratches  carbonate  of  lime,  but  is  less  hard,  than  fluate  of  lime. 
When  reduced  to  thin  plates,  it  ^ves  by  refracted  li^t  two  images, 
one  bright,  and  the  other  nebulous. 

(Chemical  characters.)  It  effervesces,  and,  if  pure,  entirely  dis- 
solves in  diluted  nitric  or  muriatic  acid.  When  nitric  acid  is  employ- 
ed, a  white  deposite  usually  appears,  while  the  solution  is  going  on. 
Before  the  blowpipe  it  decrepitates,  and  easily  melts  into  a  white  enam- 
el ;  but  does  not  lose  its  carbonic  acid. 

When  pure,  it  is  compiosed,  according  to  Klaproth,  of  barytes  78, 
carbonic  acid  22.  The  native  specimens  are  sometimes  contaminated 
with  a  little  alumine,  carbonate  of  strontian,  &c. 

(IHstinctive  characters.)  Its  effervescence  and  solution  in  dilated 
acids  distinguish  it  from  the  sulphates  of  barytes  and  strontian. — ^It  has 
a  greater  specific  gravity  than  carbonate  of  strontian ;  and  further,  if  a 
small  quantity  of  the  solution  of  Carbonate  of  barytes  in  nitric  acid  be 
added  to  alcohol,  it  gives  to  the  flame  of  the  latter  a  yellowish  tinge  ; 
whereas,  if  carbonate  of  strontian  be  treated  in  a  similar  manner,  a 
purple  flame  is  produced.  The  same  distinction  may  be  observed  by 
burning  paper,  previously  dipped  in  these  solutions. 

(Creolo^ical  situation  and  Localities.)  Carbonate  of  barytes  was 
discovered  at  Anglesark,  in  Lancashire,  England,  by  Dr.  Withering,  in 
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honor  of  whom  it  has  been  called  WUherite.  It  is  a  rare  mineral,  and 
has  been  found  chiefly  in  the  lead  mines  of  England.  At  Anglesark  it 
occurs  in  a  vein  of  sulphuret  of  lead,  traversing  sandstone,  &c.  and  ac- 
companied by  sulphate  of  barytes,  &c.  It  here  occurs  in  spherical  masses, 
whose  surfaces  w  often  covered  with  little  projections,  arising  from 
the  union  of  pyramids,  which  terminate  the  prisms,  of  which  these  balls 
are  composed. — In  Shropshire,  at  the  Snailback  mine,  it  occurs  in  ir- 
regular masses,  weighing  from  40lbs.  to  3cwt  imbedded  in  sulphate  of 
barytes,  in  a  vein  traversing  gray  wacke  slate.  ('«/9/ic/y.j— -In  Durham,  at 
Arkendale,  it  forms  the  gangue  of  galemu— At  Aldstone  Moor,  it  is 
crystallized. — In  Stiria,  it  is  sometimes  in  an  earthy  state,  investing 
crystals  or  masses  of  the  same  substance,  and  associated  with  carbonate 
of  iron. — It  has  also  been  found  in  Hungary,  Sicily,  and  Siberia. 

In  the  United  States,  in  EHmtucky,  it  is  said  to  exist  near  Lexing- 
ton. (Sill.  Jour,  ii,  374.) 

(Remarks.)  Its  action  on  the  animal  system  is  extremely  powerful ; 
operating  m  doses  of  a  few  grains,  as  a  fatal  poison  to  dogs.  The  native 
Carbonate  is  much  more  powerful,  than  the  artificial,  wnen  received 
into  the  stomach ;  for  the  latter  in  large  doses  excites  vomiting  only, 
but  is  not  fatal. 

GENUS  II.    STROJSTTMJS'. 

This  genus,  like  the  preceding,  has  only  two  species,  the  sulphate 
and  carbonate  of  strontian,  which,  in  most  of  their  characters,  resem- 
ble the  salts  of  barytes.  There  is,  indeed,  a  remarkable  similarity 
between  the  two  sulphates,  and  between  the  tM'o  carbon$ites  of  barytes 
and  strontian. 

Species  I.    SULPHATE  OF  STRONTIAN. 

StrantiaiKe  suUkt^  Amy.  Br^tigniart,   Celeitiib  Wemar*  Jlautnumn,   Celotme.  Jamena. 

MkUu  PhiUipi,    Lm  Cekitiiie.  Brtehant, 

Tlie  great  weight  of  this  mineral  is  its  most  striking  physical  char- 
acter ;  its  specific  gravity  extending  from  3.58  to  3.96.  The  forms  of 
its  crystals  closely  resemble  those  of  the  sulphate  of  barytes,  but  differ 
a  little  in  the  quantity  of  their  angles.  We  here  see  the  importance  ot 
an  accurate  measurement  of  the  angles  of  crystals  in  discriminating 
minerals.  The  primitive  form,  like  that  of  the  sulphate  of  barytes,  is 
a  four-sided  prism  (PL  III,  fig.  5.) ;  its  bases  also  are  rhombs,  but  with 
an^es  of  104^  48'  and  75^  12',*  and  the  ratio  of  one  side  of  the  base  is 
to  the  height  as  114  to  113.  Nine  secondary  forms  have  been  described 
by  Haiiy.  Its  integrant  particles  are  triangular  prisms^ — When  trans- 
parent, it  yields  with  considerable  ease  to  mechanical  division. 

Its  hardness  h  a  little  less,  than  that  of  fluate  of  lime,  but  rathei 

•  AeoordyBiKtoFkUlipt,UMMangletirel0^aid7a^. 
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exceeds  that  of  sulphate  of  barjtes.  It  possesses  double  refraction.  Its 
color  is  some  variety  of  white,  gray,  blue,  or  red.  This  mineral  occurs 
also  in  foliated  and  fibrous  masses. 

(ChemieaL  characters*)  It  melts  before  the  blowpipe  into  an  opaque^ 
white  enamel ;  and  the  globule  thus  produced  gArally  excites  a 
slightly  sourish  taste,  it  usually  communicates  to  the  blue  flame  of 
the  blowpipe  a  purple  or  reddish  tinge,  more  or  less  sensible.  Accord- 
ing to  Gahn,  the  interior  flame  of  the  blowpipe  converts  this  sulphate 
into  a  sulphuret  Hence  if  a  portion  of  this  sulphuret  be  dissolved  in  a 
drop  of  muriatic  acid,  and  a  drop  of  alcohol  be  added,  a  sjdinter  of 
wood,  immersed  in  the  solution,  will  burn  with  a  red  flame. 

A  crystallized  specimen  from  Sicily  yielded  Yauquelin  strontiaii 
54,  sulphuric  acid  46.  In  the  fibrous  variety  from  Pennsylvania,  Klap* 
roth  found  strontian  58,  sulphuric  acid  4SL 

(Distinctive  characters,)  This  mineral  may  be  distinguished  finoHn 
the  carbonates  of  strontian  and  bary tes  by  the  effervescence  and  solution 
of  the  last  two  in  nitric  acid,  especially  if  diluted.  Sometimes,  however, 
afiervescence  appears  in  the  Sulphate  of  strontian,  in  consequence  of  the 
intermixture  of  carbonate  of  lime,  but  it  soon  ceasesw— To  distinguish 
this  salt  from  the  sulphate  of  barytes,  see  the  last  named  species. 

Var,  1.  FOLIATED  SULPHATE  OF  STRONTIAN.*  It  occuFS  both  massivc 
and  regularly  crystallized.  Its  crystals  are  usually  four  or  six-sided 
prisms,  variously  modified,  and  terminated  by  2,  4,  or  8  sided  summits, 
but  less  frequently  compressed  into  tables,  than  those  of  the  sulphate 
of  barytes.  It  sometimes  presents  the  primitivie  form,  truncated  on 
only  two,  or  on  all,  of  its  solid  angles.—- Among  its  more  common  forms 
is  a  four-sided  prism,  terminated  at  both  extremities  by  four  faces, 
standing  on  the  lateral  edges ;  two  of  these  faces  meet  in  a  line,  and 
contain  an  angle  of  104°  48'. — Very  frequently  the  preceding  crystal 
has  its  obtuse  lateral  edges  truncated,  thus  becoming  a  six-sided  prism, 
(PI.  Ill,  fig.  6.)d — The  surface  of  the  crystals  has  a  strong  lustre,  and 
is  sometimes  striated. 

The  prismatic  crystals,  often  long  and  slender,  are  sometimes  col- 
lected into  fascicular  groups,  which,  when  broken,  present  a  radiated, 
or  even  stellular  aspect. — The  tabular  crystals  are  variously  grouped. 

Its  structure  is  foliated ;  its  lustre  is  more  or  less  shining,  and  often 
somewhat  pearly.  It  is  usually  translucent;  and  some  crystals  are 
transparent.  Its  color  varies  from  white  or  gray,  often  tinged  with 
blue,  to  pale  indigo  or  sky  blue,  and  b  sometimes  yellowish  or  reddish 
white,  or  pale  red. 

Its  structure  is  sometimes  both  laminated  and  fibrous, 

(Localities.)    In  England,  near  Brist(^,  this  variety  occurs  in  sand- 

•  SehMliger  Celestiii.  /Tmier.  Foliated  CdeHiiM.  J&mmu  StHNMiMW  Milfctte  criitalluce. 
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Btone,  marl,  and  calcareoiiB  breccia  ^— in  Yorkshire,  near  Knaredxxrough, 
in  limestone^— In  Scotland,  at  InTcmess,  in  red  sandstone ;  and  in 
Calton  Hill,  at  Edinburgh,  in  trap  rocks« — Very  fine  crystals  are  ob- 
tained in  Sicily,  where  they  occur  in  cavities  in  beds  of  native  sulphur, 
or  in  the  gypsunqlvirhich  alternates  with  the  sulphur.— In  the  Yicentine, 
it  occurs  in  amygdaloid. — In  the  Tyrol,  at  Fassa.— Near  Cadiz,  fine 
crystals  occur  in  gypsum. 

Near  Hanover,  in  Germany,  is  found  an  unconifmon  variety  of  sul- 
phate of  strontian  in  beds  about  two  inches  thick,  in  limestone  contain- 
ing shells.  It  is  milk  white  or  bluish,  with  a  silken  lustre,  a  foliated 
or  radiated  structure,  and  a  specific  gravity  of  3.59.  It  is  sometimes 
weathered,  losing  its  color  and  lustre.  A  crystallized  specimen  yielded 
sulphate  of  strontian  73.0,  sulphate  of  barytes  £6.2,  alumine  0.2.  (^ru- 
jiBR.)    See  Barjrstrontianite. 

In  the  United  States.  In  Maryland,  near  Baltimore,  it  is  supposed 
to  exist  in  small  quantities  in  gneiss.r— In  Lake  Erie,  at  the  S.  W.  ex- 
tremity, on  Moss  island,  near  Put-in-Bay,  and  nearly  one  mile  west 
from  the  South  Bass  island,  it  occurs,  both  massive  and  in  crystals,  in 
compact  limestone,  containing  shells.  The  crystals,  usually  more  or 
less  translucent,  and  sometimes  transparent,  present  themselves  in  six- 
sided  prisms,  or  in  rhombic  prisms,  truncated  on  the  obtuse  edges,  or 
on  two  opposite  solid  angles  ;  the  six-sided  prisms,  sometimes  from  3 
to  6  inches  long,  are  generally  tabular,  and  in  some  cases  present  four- 
sided  terminations,  but  their  extremities  are  usually  imperfect ;  they 
are  variously  grouped,  and  their  surface  is  often  striated.  Its  masses 
sometimes  receive  a  fibrous  aspect  from  striee  and  the  projecting  edges 
of  the  laminfie.  Its  color  is  white  or  bluish  white  ;  its  specific  gravity, 
according  to  Torrey,  is  3.895,  but  according  to  Eaton,  it  varies  from  3J9 
to  3.96 ;— also  in  limestone,  on  Grose  island,  in  Detroit  river,  where  it 
exists  both  in  foliated  masses  and  crystals,  whose  color  varies  from 
white  to  dark  bluish  white — the  locality  on  Moss  island  was  first  ob' 
served  by  Prof.  Douglass  and  Lt.  De  Runey.  (Douglass.  Eaton. 
Delafjeld.) 

2.  FIBROUS  SULPHATE  OF  STRONTIAN.*  It  prcscnts  itsclf  in  fibrous 
masses,  composed  of  acicular  prisms  or  fibres,  applied  to  each  otlier^ 
usually  parallel,  but  sometimes  divei^ing.  In  one  direction  its  fracture 
is  sometimes  foliated.  It  is  more  or  less  translucent ;  and  its  color 
varies  from  pale  indigo  or  sky  blue  to  bluish  gray,  or  even  milk  white* 

Hiis  variety  is  rare.  It  sometimes  occurs  in  thin  beds  or  layers,  like 
fibrous  gypsum,  its  fibres  being  perpendicular  to  the  sides  of  the  bed.^- 
At  Dornburg,  near  Jena,  it  forms  a  bed  in  marl.— It  has  been  found  in 
France  at  Boaveron.— Also  in  England,  near  Bristol,  imbedded  in  marL 

*  nHrigv  Cekfltiii.  Wenntr.  Fibioif  CcMMm*  •'iunefnk  ainmtiiiMMMhIieateeaieb  Jb«v«JrMV 
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In  the  VhUed  States.  In  Pennsylvania,  Huntingdon  Counij»  near 
Frankstown,  in  the  Bald  Eagle  mountain,  where  it  is  said  to  exist  in 
layers  about  one  inch  thick  between  the  strata  of  a  brownish  graj  slate; 
its  color  is  a  fine  light  blue.  (SEraEBr.)  No  specimens  hare  recent! j 
been  obtained  from  this  locality. 


Subspecies  1.    Calcareous  Sulphate  of  Strontian. 

StroptMuae  ttlfkt^  calearifibne.  Hauy,    Strontiaiie  lalfttfe  terrene*  Brwngniart,    Fine 

gruuUar  Celertine.  Jdnie§0n. 

This  subspecies  is  found  in  masses  usually  spheroidal  and  compres- 
sed, and  frequently  of  the  size  of  a  man's  head*  In  the  interior  they 
are  often  divided  into  prisms  by  interstices,  which  are  sometimes  lined 
by  small  crystals  of  the  same  substance.  It  has  a  dull,  splintery,  or 
uneven  fracture.  Its  color  is  white  or  gray,  mingled  with  yellow,  Uue, 
or  greeil,  and  is  sometimes  yellowish  brown.  It  is  neariy  or  quite 
opaque.    Its  specific  gravity  is  3.59. 

It  has  been  found  chiefly  at  Montmartre,  near  Paris ;  and  is  imbed- 
ded in  argillaceous  marl.  It  contains  nearly  9  per  cent  of  carbonate 
of  lime.— To  the  eye  it  often  much  resembles  compact  limestmie. 

Species  2.  CARBONATE  OF  STRONTIAN. 

Strantiane  carbonatie.  Hauy,  BrmignlarU    Stnmtuui.  Wemer,  Aikifu    Stiontuuiite.  Kirwmu 
Jametw,  PhiUipt,    Strootknit.  Haunnann*    La  Strontianitei  BnchanU 

The  specific  gravity  of  this  species  varies  from  3.4  to  3.8.  It  usu- 
ally appears  in  masses,  composed  of  diverging  fibres,  which  are  often  in 
the  form  of  fascicular  groups.  The  fibres  are  sometimes  very  broad, 
and  sometimes  interlaced.  The  fracture,^rpendicular  to  the*directioR 
of  the  fibres,  is  uneven  or  splintery,  with  a  resinous  or  pearly  lustre.-— 
It  also  occurs  in  regular,  hexaedral  prisms,  or  in  acicular  crystals, 
grouped  in  the  cavities  of  massive  Carbonate  of  strontian.  This  six- 
sided  prism  is  sometimes  truncated  or  bevelled  on  its  terminal  edges, 
and  sometimes  terminated  by  six-sided  pyramids,  whose  faces  corres- 
pond to  the  sides  of  the  prism. 

It  is  a  little  harder  than  carbonate  of  barytes ;  is  more  or  less  trans- 
lucid  ;  and  its  colors  are  usually  greenish  or  yellowish  white,  or  nearly 
apple  green,  or  brownish. 

(Chemical  characters,)  It  communicates  a  purple  or  reddish  purple 
color  to  the  flame  of  the  blowpipe ;  and,  when  gently  heated  by  this 
instrument,  it  swells  and  sends  out  minute  filaments,  of  which  the  ex- 
tremities only  are  melted.  The  fragment  itself  is  infusible,  but  becomes 
white  and  opaque.  In  nitric  acid  it  dissolves  with  efier\'escence  ;  and 
paper,  when  dipped  in  this  solution  and  dried,  bums  with  a  purple  flame. 

It  is  composed,  according  to  Klaproth,  of  strontian  69.5,  carbonic 
acid  30.0,  water  0.5,  By  the  analysis  of  Dr.  Hope,  the  proportions  are 
strontian  61.21,  carbonic  acid  30.20,  waiter  8.59. 
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(Distinctive  characters.)  This  mineral  strikingly  resembles  the 
oarbonate  of  barytes ;  but  the  latter  has  a  greats  specific  gravity,  doe» 
not  send  out  filaments  before  the  blowpipe,  and  easily  melts  without 
changing  the  color  of  the  flame. 

CLoealitie$,J  This  mineral  was  first  discovered  at  Strontian,  in 
Scotland^in  a  vein  traversing  gneiss ;  it  is  there  accompanied  by  sul- 
phuret  of  lead,  sulphate  of  barytes,  &c.  It  occurs  also  at  Braunsdorf 
in  Saxony ; — in  Salzburg ; — ^in  Sicily ; — and  in  Peru ;  but  it  is  a  rare 
mineral. 

It  does  not  possess  those  poisonous  properties,  which  belong  to  the 
carbonate  of  barytes.  (Bsochant,) 

Spec  IMS  3.    BARYSTRONTIANITE.    Traill. 

It  occurs  in  masses,  which,  when  broken  in  one  direction,  vesent  a 
radiated  or  broad  fibrous  structure,  with  a  shining,  pearly  lusure.  Its 
cross  fracture  is  uneven  ot  splintery,  with  a  glistening,  resinous  lustre. 
Its  specific  gravity  is  3*70.  It  scratches  the  carbonate  of  lime,  but  is 
less  hard  than  the  fluate  of  lime.  It  is  translucent,  and  grayish  white> 
when  recently  broken. 

'  By  exposure  to  the  atmosphere,  its  surface4)ecomes  earthy,  opaque, 
dull,  and  sometimes  yellowish  white. 

It  is  infusible  by  the  blowpipe.  In  acids  it  effervesces,  and  is  in 
part  dissolved.  It  contains,  according  to  Traill,  carbonate  of  strontian 
68.6,  sulphate  of  barytes  9T*5^  carbonate  of  lime  2.6,  oude  of  iron> 
0.1  ;=s98.8. 

This  mineral,  discovered  by  Dr.  Traill,  near  Stromness,  in  one  of 
the  Orkney  islands,  is  associated  with  galena  in  argillaceous  slate, 
resting  on  mica  slate.  Dr.  Traill  remarks,  that  its  homogeneous  aspect, 
crystalline  structure,  and  uniformity  of  composition  are  reasons  for 
considering  it  a  distinct  species. 

GENUS  III.    UME. 

This  genus  embraces  nine  species,  some  of  which  are  extremely 
abundant,  and  important  in  their  uses.  It  will  be  recollected,  that  the 
term  salt  is  applied  to  minerals  of  a  certain  composition,  independent 
of  physical  characters.  Hence  it  is,  that  many  salts  in  this  genus  ex- 
hibit the  properties  of  those  substances,  usually  called  stones. 

Species  1.    CARBONATE  OF  LIME. 

On  some  accounts,  this  is  the  most  interesting  species,  which  the 
mineral  kingdom  contains.  It  exists  more  abundantly,  than  any  other 
simple  mineral,  and  is  by  some  supposed  to  constitute  one  eighth  part 
of  the  exterior  crust  of  the  globe.    In  fact,  calcareous  minerals,  belong- 
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ing  to  this  species,  are  every  daj  produced  ;  arising  cither  from  the 
disintegration  of  Carbonate  of  lime,  which  had  previously  existed  in  the 
mineral  kingdom,  or  proceeding  from  the  decomposition  of  calcareons 
substances,  once  attached  to  animals.  This  mineral  surpasses  all  othera 
in  the  facilities,  which  it  affords  for  the  study  of  crystallography,  by  the 
frequent  occurrence  of  its  crystals,  the  diversity  rf  their  forms,  the 
regularity  of  their  structure,  and  the  ease,  with  which  they  yield  to 
mechanical  division. 

This  species  presents  an  unusual  number  of  varieties,  differing  ex- 
ceedingly firom  each  other  in  their  external  characters.  H^nce,  in  .many 
cases,  it  is  necessary  to  depend  chiefly  on  the  chemical  characters.  It 
exists  not  only  in,  extensive,  amorphous  masses,  and  under  almost  every 
imitative  form,  known  in  the  mineral  kingdom,  but  very  frequently  in 
crystals. 

These  crystals  permit  an  easy  separation  of  their  component  1am- 
ince ;  and  mechanical  division  obtains  for  the  primitive  form  a  rhofwA 
(PL  III,  fig.  12.),  that  is,  a  solid,  whose  sides  are  rhombs,  having  their 
two  acute  angles  7%^  28',  and  their  two  obtuse  angles  lOl**  32'.  The 
faces  of  this  riiomb  are  inclined  to  each  other  at  angles  of  74^  55'  and 
105°  05'.  Its  integrant  particles  have  the  same  form,  according  to 
Haiiy.— -In  some  hexaedral  prisms  the  primitive  rhomb  is  visible  to  the 
eye,  its  summits  touching  the  terminal  faces  of  the  prism. 

Carbonate  of  lime  is  harder  than  sulphate  of  lime,  but  may  always 
be  scratched  by  iron,  and  usually  by  fluate  of  lime.  When  pure  and 
crystallized,  its  specific  gravity  varies  ^m  2.68  to  2.74.  When  trans* 
parent,  it  possesses  the  property  of  double  refraction  in  a  high  degree, 
which  may  be  observed  by  looking  through  two  parallel  faces  of  a  rhom- 
boidal  crystal  or  fragment  at  a  black  circle,  drawn  on  white  paper. 

Phosphorescence  is  not  essential  to  this  species ;  but  some  varieties 
phosphoresce,  either  by  projecting  them  in  powder  on  burning  coals,  or 
by  friction,  or  indeed  by  both  methods. 

(Chemical  characters.)  Carbonate  of  lime  is  soluble  in  nitric  acid ; 
and,  by  the  escape  of  the  carbonic  acid,  more  or  less  effervescence  is 
produced ;  some  varieties,  however,  effervesce  very  slowly.  Before  the 
blowpipe  it  decre^Mtates,  and,  if  pure,  is  perfectly  infusible ;  but,  by  a 
strong  heat,  its  carbonic  acid  is  driven  off,  and  quicklime  or  pore  lime, 
whose  taste  is  well  known,  remains«-»It  is  insoluble  in  pure  water ; 
but,  if  the  water  contain  carbonic  acid,  it  dissolves  a  small  quantity  of 
this  mineral. 

It  is  composed,  according  to  the  analysis  of  Vauquelin,  of  lime  57, 
carbonic  acid  43  ;  a  little  water  is  usually  present. 

(Distinctive  characters.)  Its  greater  hardness,  and  its  effervescence 
in  nitric  acid  distinguish  it  from  sulphate  of  lime.-— It  is  less  hard  than 
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fluate  of  lime,  and  does  not,  when  its  powder  is  thrown  ifnto  warm  sul- 
phuric acid,  jield  a  gas,  capable  of  corroding  glass. — From  the  zeolite 
it  differs  by  the  fusibility  of  the  latter. — Like  the  carbonates  of  barytes, 
strontian,  and  lead,  this  mineral  effervesces  with  nitric  acid ;  but  it 
differs  from  them  by  burning  to  lime,  by  possessing  a  less  specific  grav- 
ity, and  by  being  precipitated  from  its  solution  in  nitric  acid  by  the 
oxalate  of  ammonia. 

The  various  structures  and  forms  of  this  species,  and  the  intermix- 
ture of  foreign  ingredients,  more  or  less  intimately  combined,  render 
numerous  subdivisions  absolutely  necessary. 

Subspecies  1.    Calcareous  Spar.    Jamesok, 

Kalk  tpaUu  IFemer,  Hmunumru   Chmaz  cftrbomit^  pure  spathique.  Bnngniaru   Cobubkni  tpwi 
Kirwan,   Le  spttli  etlcftire.  Brtrhant,    Calcareoai  ^ar«  Aikiiu  PkUUpt, 

This  subspecies  occurs  in  crystals  more  or  less  regular,  or  in  lami- 
nated masses ;  and  may  hence  be  divided  into  two  varieties. 

Var.  1.  crystallized  calcareous  spar.  It  rarely  exhibits  the 
primitive  form  in  distinct  crystals.  The  Iceland  spar,  from  the  island 
of  that  name,  occurs  in  laminated  masses,  very  easily  divisible  into 
rhombs,  perfectly  similar  to  the  primitive  rhomb* 

Of  this  nucleus  or  primitive  rhomb  Haiiy  has  described  about  1£0 
modifications,  or  secondary  forms.  Count  Bournon  has  enumerated  59 
modifications  of  the  primitive  form ;  but  these  modifications  are  various- 
ly combined,  two  or  more  of  them  being  sometimes  exhibited  in  differ- 
ent parts  of  the  same  crystal,  and  give  rise  to  616  varieties  of  form,  of 
which  the  Count  has  ^ven  figures.  He  has  also  described  63  additional 
varieties  of  form,  arising  from  a  greater  or  less  extent  of  the  f^ces  of  the 
crystals.  Of  these  various  forms,  more  numerous  than  those  of  any  other 
crystallized  substance,  we  can  describe  but  a  few,  and  chiefly  the  most 
common. 

1.  A  very  obtuse  rhomb  (PI.  Ill,  fig.  13.),  whose  axis  is  equal  to  that 
of  the  primitive  rhomb.  Each  of  the  plane  angles  at  the  summits  is  114^ 
19' ;  and  the  mutual  inclinations  of  its  faces  are  134°  26'  and  45°  34'. 
This  variety  is  common ;  and,  when  its  edges  are  rounded,  its  form  is 
somewhat  lenticular.  This  epithet,  however,  is  sometimes  extended  to 
the  perfect  crystals.    (Equiaxe.  Haiiy,) 

2.  An  acute  rhomb  (PI.  Ill,  fig.  14.) ;  the  plane  angles  of  each  face 
are  104°  £9'  and  75^  31',  the  latter  being  the  measure  of  the  an^es  at 
the  summits ;  the  mutual  inclinations  of  its  faces  are  101°  32'  and  78° 
28'.  This  form  is  common,  and  is  often  found  in  shell  limestone,  even 
in  the  interior  of  the  shells.  (Inverse.  Haiiy.) 

3.  A  very  acute  rhomb,  in  which  the  plane  angles  at  the  summits 
are  each  45°  34'. 

4.  A  rhomb  slightly  acute  (PI.  III>  fig*  15.),  and  difiering  but  little 
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from  a  cube.    The  plane  angles  of  each  face  are  87''  42'  and  92**  18^ 
(Cuboidc.  HaUy.) 

5.  A  dodecaedron  (PL  III,  fig.  16.),  composed  of  two  rix-sided  pyr- 
amids, applied  base  to  base*  Each  face  is  a  scalene  triai^e.  In  each 
half  of  this  dodecaedron  three  alternate  edges  contain  an  angle  of 
KM"*  29',  and  the  other  three  an  angle  of  144^  20' ;  but  the  more  ob- 
tuse edges  in  one  half  are  opposed  to  the  less  obtuse  in  die  other  hal£ 
This  varietj  is  common,  and  has  been  called  hog-toofth  spar.  Its  crys- 
tals have  been  seen  more  than  a  foot  in  length.  (Metastatiqae.  EMbf.) 

6.  The  summits  of  the  preceding  dodecaedron  are  sometimes  funned 
by  three  rhombic  planes  (PI.  Ill,  fig.  17.),  which  are  parallel  to  the 
faces  of  the  inclosed  nucleus.  The  terminating  planes,  at  each  ex- 
tremity, stand  on  the  three  more  obtuse  and  alternate  lateral  edge&r 
(Binaire.  HaUy.) 

7.  The  preceding  crystal  (fig.  17.)  is  sometimes  truncated  on  tbe 
six  solid  angles  of  the  common  base  of  the  two  pyramids  by  hexagonal 
faces  (PI.  Ill,  fig.  18.),  so  that  the  form  assumes  a  prismatic  a^ect. 
(Bibinaire.  HaUy.) 

8.  A  regular  six-sided  prism.  Two,  three,  or  four  of  its  sides  are 
sometimes  broader,  than  the  other  four,  three,  or  two.  (Prismatique. 
HaUy.) 

9.  A  hexaedral  prism  with  pentagonal  sides  (PI.  Ill,  fig.  19.),  ter- 
minated at  each  extremity  by  three  pentagonal  faces,  which  stand  on 
alternate  lateral  planes,  and  form  with  them  an  angle  of  116^  34'.  The 
sides  of  this  prism  are  sometimes  so  shortened,  that  they  become  isos- 
celes triangles,  and  the  crystal  then  somewhat  resembles  the  head  of  a 
nail.  This  variety  is  common ;  and  the  sununits  are  often  so  striated 
as  to  indicate  the  decrements.  (Dod^ca^dre.  HaUy.) 

10.  Sometimes  the  bases  of  the  terminating  pentagons  of  the  pre.- 
ceding  crystal  are  enlarged  (PI.  Ill,  fig.  20.),  thus  producing  an  ine- 
quality in  the  breadth  of  the  sides.  (Dilat^e.  HaUy.) 

Two  other  varieties,  somewhat  uncommon,  are  represented  in  PI. 
Ill,  fig.  21  and  22.« 

It  also  occurs  in  imperfect  prisms,  or  in  acicular  crystals,  variously 
aggregated. 

These  crystals  present  a  foliated  structure,  and  the  laminae  have 
ordinarily  a  strong  vitreous  lustre ;  the  fragments  are  rhomboidaL 
They  are  sometimes  only  translucent,  or  even  opaque,  at  least  in  part, 
but  are  usually  either  semitransparent  or  transparent.    Though  often 


*  Werner  girea  a  ^neral  view  of  Uieae  cryitab  by  referring  tiieia  to  three  predondMUit 
viz.  a  triangular  and  hexanguUtr  pyramid,  both  of  which  are  asvaUy  doaUe,  and  a  hexaedral  fritm  ; 
from  these  he  derives  the  other  forms  by  tnmeatMm,  berelment.  See. 

Boumon  arranges  ihem  under  three  modiAcatioiu  of  the  primitive  form,  vi*.  rhmiU^  dtfiAent 
flrom  the  primiUve  rliomb,^ri»m#,  and  pyramids. 
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limpid,  they  are  frequently  white,  aometimeg  tinged  with  yellow,  &c. 
they  are  also  yellowish  brown,  or  present  some  shade  of  gray,  yellow, 
green,  red,  violet,  or  black.  Not  unfrequently  a  play  of  colors  appears 
at  the  surface,  which  is  sometimes  confined  to  the  vicinity  of  the  two 
summits  of  a  rhombs— The  numerous  images  with  brilliant  colors,  which 
calcareous  qiar  sometimes  presents,  are  usually  produced,  according  to 
Brewster,  by  veins  or  films  of  the  same  substance^  passing  in  the  dir 
rection  of  the  longer  diagonal  of  the  rhomlnc  crystal  or  mass. 

Some  crystals,  especially  those  of  a  yellowish  brown  color,  and  those 
from  bituminous  or  shell  limestone,  phosphoresce  on  hot  iron. 

When  pure  and  transparent,  it  acquires  electricity  by  pressure  be- 
tween the  thumb  and  finger,  and  preserves  it  a  long  time.  (See  Introd. 
172.) 

2.  LAMINATED  cALOAKEous  SPAR.  This  Variety  is  the  result  of  a 
crystallization  more  or  less  confined  or  disturbed.  The  structure  is 
always  foliated.  Sometimes  the  laminee  are  very  lai^,  regularly  ar- 
ranged, easily  separable,  and  often  ^nsparent ;  they  are  in  &ct  com- 
posed of  little  rhombs,  applied  to  each  other  by  similar  faces,  so  as  tp 
form  a  continuous  mass  in  the  same  plane. 

In  other  cases,  the  laminee  are  smaller  and  irregularly  situated ; 
and,  as  their  size  is  reduced,  this  variety  begins  to  exhibit  the  structure 
of  granular  limestone.  Most  frequently  it  is  translucent ;  and  is  usu- 
ally white,  sometimes  tinged  with  yellow,  &c. 

(Geological  situatioru)  ,  Both  varieties  of  Calcareous  spar  most 
commonly  occur  in  veins,  associated  with  a  great  variety  of  other  min- 
erals, as  quartz,  fluate  of  lime,  sulphate  of  barytes,  the  sulphurets  of 
lead,  zinc,  &c.  They  are  found  in  all  classes  of  rocks,  and  are  very 
common  in  metallic  veins.  The  finest  crystals  are  obtained  from  cavi- 
ties in  veins ;  or  from  fissures,  or  between  strata,  in  compact  limestone. 

The  laminated  masses  are  most  common  in  veins,  traversing  calca- 
reous rockSd — One  variety  with  small  laminse,  irregularly  arranged,  is 
formed  by  the  filtration  of  water  into  cavities.  But  this  may  be  distin- 
guished from  that,  which  belongs  to  older  formations,  by  being  less  hard, 
and  by  being  usually  intermixed  witli  compact  limestone. 

(Localities,)  Among  foreign  localities,  Derbyshire,  Iceland,  and 
the  Harz  in  Saxony  are  particularly  distinguished.  In  Fifeshire,  and 
Iceland,  it  sometimes  forms  masses,  whose  dimensions  are  several  feet 
in  extent  and  thickness. 

In  the  Vmted  States.  In  Missouri,  Washington  County,  it  occurs 
in  white  or  honey  yellow,  transparent  masses,  in  a  red  marly  clay. 
(8caooLCRAn.y^\n  Kentucky,  in  fine  rhombie  crystals,  equal  to  the 
Iceland  spar.  (8ErBERT.)'-Aii  Pennsylvania,  6  miles  S.  from  Lancas- 
ter, in  delicate  acicular  prisms,  sometimes  forming  diverging  or  radiated 
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groups,  in  the  fissures  of  argiltite.  (Morton  8f  «WjEir£N.>— In  Mw 
Jeneyt  at  Schuyler's  copper  mine^  in  short  six-nded  prisms  with  three- 
sided  summits,  and  in  doable  six-sided  pyramids— and  at  Fort  Lee» 
on  the  Hudson,  in  acute  rhombs  with  quartz.  (Fierce  S[  ToRMEr.)"^ 
In  JWir  York^  Dutchess  County,  laminated,  and  associated  with  quartz. 
(ScHAErrER.y^^AiQdiiAjWi  in  slightly  acute  rhombs, sometimes  trans- 
parent, in  veins  traversing  compact  limestone.  (BRACE.y^Kt  Beth- 
lehem and  Coeymans  in  compact  limestone.  (Beck  ^  EAT0R*)^'4}tk 
Diamond  island,  in  Lake  George,  in  short  six-sided  prisms  with  three- 
sided  summits,  Vith  quartz  in  secondary  limestone^  (M^Euen.)'^ 
Near  Ticonderoga  in  transparent  laminated  masses,  and  in  rhombs 
slightly  acute.  (Brace.) — ^At  Rodger's  rock  in  hemitrope  or  groapcd 
crystals.  (M^Eubv.) — At  Niagara  Falls,  at  the  foot  of  Goat  island, in 
six-sided  prisms,  and  in  pale  flesh  colored,  white,  and  straw  yellow 
rhombs,  some  of  which  differ  but  little  from  cubes,  f .Mbjrrojr./— In 
ConMcticuU  on  Milford  Hills,  5  miles  W.  from  New  Haven,  in  lam- 
inated masses,  penetrated  with  chlorite ;  and  in  rhombic  crystab  at 
the  marble  quarry  on  the  same  hills ; — also  at  the  lead  mine  in  Mid- 
dletown,  mixed  with  tlie  sulphurets  of  lead,  sunc,  &c  (Silliuav.)'^ 
In  J^£assa€huseU8,  at  Charlestown,  in  argillite,  and  at  Brighton,  in 
amygdaloid,  both  massive  and  in  crystals ;  at  Waltham,  Danvers,  &e. 
the  laminated  variety  occurs  in  greenstone  and  aigillite.  (J.  F.  ^  €L 
L*  Dana.) 

Subspecies  £.    Granular  Limestone. 

Korniger  kaUutoB.  Werner*  Cbtiu  carbonate  laccaroidei  Jliavy.  Br^ngnktrU  Foliated  and  Gm- 
ular  UmestoDe.  Kimaru  Pierre  calcaire  grenne.  BrwrAonr.  Oranalar  foliated  limertone.  Jam^B&iu 
Mannor.  Hautnmniu    Granular  lioMstone.  AikUu  PhiUipi* 

This  subspecies  is  the  result  of  a  confused  or  irregular  crystalliza- 
tion. Its  structure  is  both  foliated  and  granular.  The  grains  are  of 
various  sizes  from  coarse  to  very  fine,  sometimes  indeed  so  fine,  that 
the  mass  appears  almost  compact.  When  these  grains  are  white  and 
of  a  moderate  size,  this  mineral  strongly  resembles  white  sugar  in 
solid  masses. 

When  its  masses  are  broken,  tlie  faces  of  the  laminee,  which  vary 
in  extent,  acconiing  to  the  size  of  the  grains,  are  sometimes  shining, 
and  sometimes  distinguishable  only  by  their  glimmering  lustre.  When 
the  structure  is  very  finely  granular,  the  fracture  often  becomes  a 
little  splintery. 

Both  its  hai*dness  and  the  cohesion  of  its  grains  are  somewhat  va- 
riable. It  generally  appears  to  be  a  little  harder,  than  calcareous  spar; 
and,  in  some  cases,  this  hardness  undoubtedly  depends  on  the  presence 
of  siliceous  particles ;  indeed  it  sometimes  gives  a  few  sparks  with 
steel.    Its  specific  gravity  usually  lies  between  S.71  and  %M. 


ORAWULAR  I.IME8T0NS.  153 

It  is  more  or  less  translucent,  but,  in  the  dark  colored  yarieties,  at 
the  edges  onl  j.  Its  color  is  most  commonly  white  or  gray,  often  snow 
white,  and  sometimes  grayish  black ;  the  white  is  sometimes  tinged 
with  other  colors.  It  also  presents  certain  shades  of  blue,  green,  red, 
or  yellow.  Most  frequently  the  colors  are  uniform,  but  sometimes 
variegated  in  spots,  veins,  or  clouds,  arising  from  the  intermixture  of 
foreign  substances. 

Some  varieties  of  Granular  limestone  are  flexible,  when  sawn  into 
tliin  slabs. 

Granular  limestone  is  sometimes  a  pure  Carbonate  of  lime.  C^^' 
cHOLz.)  In  a  specimen  of  Carrara  marble,  Kirwan  found  -^  of  alu- 
Biine,  and  a  few  minute  crystals  of  quartz. 

It  is,  in  most  cases,  distinguishable  from  the  Dolomite,  a  magnesian 
Carbonate  of  lime,  by  the  slow  effervescence  of  the  latter  in  nitric  acid; 

( Geological  sUuatunu J  Granular  limestone  exists  in  very  large 
masses,  and  is  almost  exclusively  found  in  primitive  rocks.  It  is  some- 
times, however,  connected  with  transition  rocks.  When  primitive,  it 
never  embraces  any  remains  of  organized  bodies.  Sometimes,  indeed, 
it  has  been  observed  among  secondary  rocks,  but  the  shells,  which  it 
then  contains,  or  its  accompanying  minerals,  easily  determine  its  rel- 
ative age. 

In  some  instances  it  forms  the,  mass  of  the  whole  mountain  ;  but 
more  commonly  it  occurs  in  beds,  which  are  often  of  very  considerable 
extent  and  thickness,  and  sometimes  more  or  less  distinctly  stratified. 
These  beds  are  often  contained  in  gneiss,  mica  slate,  argillite,  porphy- 
ry, and  greenstone ;  they  alternate  with  these  rocks,  have  the  same 
inclination,  and  are  undoubtedly  of  contemporaneous  formation.  In- 
deed this  limestone  is  often  mixed  with  the  rock,  which  contains  it, 
and  even  becomes  one  of  its  constituent  parts.  In  the  Pyrenees,  ac- 
cording to  Pallassau,  vertical  beds  of  Granular  limestone  alternate  witii 
granite,  and  trap,  or  the  limestone  is  even  intermixed  with  those  rocks. 

This  limestone  contains  various  simple  minerab,  among  which  are 
quartz,  mica,  talc,  garnets,  tremolite,  actynolite^  asbestus,  hornblende, 
serpentine,  the  sulphurets  of  lead,  iron,  &c«  arsenical  and  magnetic 
iron,  &c.    The  mica  sometimes  gives  it  a  slaty  structure. 

(LoealUies.)  There  are  few  countries,  in  which  Granular  limestone 
ifi  not  found.  Italy  and  Greece  furnished  the  ancients  with  valuable 
quarries. 

In  the  United  States  are  numerous  localities,  of  which  we  select  a 
few,  particularly  those,  which  furnish  marble.  (See  Marble.)  In  Miry- 
land,  9  miles  from  Baltimore ;  it  is  sometimes  very  white,  semitrans- 
parent,  and  composed  of  large  grains,  f  &/iJrojr.J— Also  in  Frederick 
County^  near  Sams  Creek,  where  it  is  primitive,  and  contains  some 
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mica  or  talc ;— 4JM  in  Washington  County,  at  Boonsborough^  where  it 
has  a  fine  grain,  and  is  associated  with  transition  rocks.  (HAroEN.)'^ 
In  Fennsylvamay  in  Montgomery  County,  on  the  SchuylkiiU  in  the 
town  of  White  Marsh,  &c«  from  10  to  15  miles  from  Philadelphia ;  its 
qnarries  have  been  open  several  years,  f  Cojvj?ifi>.^*-«Also  at  Norria- 
ton  and  several  other  places  not  far  from  Philadelphia.^— In  JVV10  J&r- 
sey,  westerly  from  Pompton  plains,  in  primitive  rocks  ;  it  is  grayish 
white,  is  rendered  pbrphyritic  by  grains  of  green  serpentine,  and  re- 
ceives a  good  polish.  (Fierce.) — In  AVu7  Yorkt  at  Kingsbridge ;  it 
is  sometimes  traversed  by  narrow  veins  of  granite,  mica  slate,  and 
quartz,  and  contains  occasionally  yellow  mica,  white  augite,  tourmaline^ 
&c.  this  limestone  passes  through  West  Chester  County,  in  strata, 
dipping  to  the  S.  E.  at  about  65^  and  is  connected  with  that  extensive 
depoeite  of  granular  limestone,  which  accompanies  primitive  rocks 
from  Canada  through  the  western  parts  of  New  England,  crosses  the 
Hudson  near  Stony  Point  into  Rockland  County,  and  again  appears 
in  New  Jersey,  Pennsylvania,  Maryland,  and  Virginia.  (Pie  Mem  ^ 
Tonnar.^— In  Cmtnecticut,  on  the  Miiford  Hills,  7  miles  W.  from 
New  Haven ;  these  calcareous  strata,  sometimes  one  fourth  of  a  mile 
wide,  extend  northerly  fix>m  Miiford  harbor  9  or  10  miles,  leaving  the 
coast,  and  apparently  terminating  about  2  miles  back  of  New  Haven, 
where,  as  well  as  in  many  other  places,  they  rise  m  extensive  ledges  above 
the  surfiice.  This  limestone  is  distinctly  stratified,  and  the  strata  are 
parallel  with  those  of  the  Chlorite  slate,  in  which  they  are  contained, 
and  with  which  they  sometimes  alternate ;  it  has  a  fine  grain,  is  trav- 
ersed by  veins  of  calcareous  spar,  aud  magnesian  carbonate  of  lime, 
and,  toward  the  eastern  and  northern  extremities,  is  associated  with 
serpentine,  &c.  In  descending  from  Watertown,  about  30  miles  N. 
from  Miiford,  granite,  gneiss,  mica  slate,  and  argillite  with  greenstone 
slate  and  chlorite  slate,  are  successively  passed  over ;  the  gneiss  and 
ndca  contain  very  extensive  beds  of  white  granular  limestone ;  but  it 
is  only  near  the  southern  extremity  of  the  aforementioned  primitive 
strata,  tiiat  tlie  limestone,  which  yields  the  green  and  variegated  mar- 
ble, appears;  and  the  next  formation  is  the  old  red  sandstone, sur- 
mounted by  greenstone,  with  some  slaty  rocks  intervening  between 
the  marble  and  sandstone.  The  relative  position  of  tliis  marble,  its 
variegated  colors,  its  twisted  and  entangled  structure,  and  the  frag- 
ments, which  it  apparently  contains,  firmly  connected  by  veins  of  white 
calcareous  spar,  seem  to  place  this  marble  the  last  in  the  primitive  se- 
ries, or  tlie  first  in  the  transition  class ;-— also  at  Washington  and  New 
Miiford,  forming  beds  in  gneiss — and  at  Reading,  Oxford,  Derby,  &€• 
often  very  white  witli  large  folia,  and  frequently  penetrated  by  crystals 
of  tremolite.  (SiLLittAN.J'^ln  Rhode  hland,  at  Smithfield,  where  it 
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occurs  snow  white,  of  a  fine  grain,  translucid,  and  perfectly  resembles 
the  Carrara  marble  of  Italy.  (Meade.) — In  Vermont,  at  Pittsford, 
Middlebury,  and  various  other  places  between  the  Green  Mountains 
and  Lake  Champlain;   at  Middlebury,  the  strata  are  irregular,  and 
inclined  to  the  north  west.  (Hall. J — ^In  Massachusetts,  Berksliire 
County,  extending  nearly  north  and  south  through  Sheffield,  West 
Stockbridge,  Pittsfield,  Lanesborough,  &c.  this  limestone,  which  fur* 
nishes  the  marble,  wrouglit  in  this  County,  is  associated  with  miac 
slate  and  other  primitive  rocks,  or  even  alternates  with  them; — ^im 
Adams,  at  the  Cave  or  Falls,  it  is  intimately  connected  with  large 
blocks  of  granite,  and  rests  on  mica  slate.  fl>£ff^£r.J— This  range  of 
limestone,  as  already  remarked,  extends  from  Massachusetts  through 
Vermont  to  the  Michiscoui  river« — Granular  limestone  from  Reading 
to  Canaan  in  Connecticut,  and  thence  through  Tyringham  and  Adams, 
West  Stockbridge  and  Williamstown  in  Massachusetts,  is  often  ac* 
oompanied  by  granular  quartz,  and  west  of  Pittsfield  it  distinctly 
passes  under  argillite.  (EATON.J^^At  Chelmsford,  it  is  white,  gray, 
or  blue,  phosphoresces  by  friction,  or  on  a  hot  iron,  and  forms  a  bed 
in  mica  slate — ^it  also  occurs  at  Bedford.  (J.  F.  Sf  8.  L.  Dana^J-^Iu 
Mhvbury,  about  2  miles  from  Newburyport,  it  occurs  fine  grained, 
with    veins  of   precious  serpentine,  amianthus,  &c^ — In  Maine,  at 
Brunswick,  in  beds,  which  have  the  direction  and  inclination  of  all 
the  stratified  rocks  in  the  vicinity,  viz.  from  S.  W.  to  N.  E.  and  in- 
clined at  about  45^.    The  contiguous  strata  are  somewhat  variable  and 
uncommon  in  their  composition ;  sometimes  they  are  composed  of  horn- 
blende, mica,  and  limestone,  and  are  perfectly  fissile ;   sometimes  of 
quartz  and  actynolite,  stratified ;  and  sometimes  they  form  a  kind  of 
gneiss,  which  even  passes  into  granite.    The  limestone  is  whitish  or 
gray,  large  grained,  and  contains  actynolite,  talc,  mica,  sulphuret  of 
iron,  both  common  and  magnetic,  &c. — In  Tliomaston,  Lincoln  Coun- 
ty, its  beds  have  the  same  direction,  as  those  of  Brunswick ;   but  tiie 
limestone  is  fine  grained,  and  usually  variegated  with  shades  of  gray 
and  blue^~-It  occurs  also  in  the  interior  of  Maine,  but  has  not  been 
examined. 

(Uses.)  This,  like  other  varieties  of  limestone,  may  be  burnt  to 
Ume  for  preparing  mortar,  or  employed  as  a  flux  for  certain  ores,  par- 
ticularly those,  which  contain  aluminc  and  silex.  But  it  is  more  pe- 
culiarly appropriated  to  statuary,  decorations  in  architecture,  and  other 
ornamental  works,  under  tlie  name  of  marble  ;  it  is  hence  sometimes 
called  statuary  marbk  ;  and  also  primitive  marble  from  its  geological 
situation. — It  forms  an  excellent  and  very  durable  building  stone. 

Marble,  In  strict  propriety,  the  term  marble  should  be  confined 
to  those  varieties  of  Carbonate  of  lime,  which  are  susceptible  of  a 


156  MARBLE. 

polish  ;  including  also  some  minerals,  in  which  carbonate  of  lim^ 
abounds.  Among  artists,  however,  this  term  is  sometimes  extended 
to  serpentine,  jasper,  basalt,  porphyry,  &c.  when  polished.— The  Latin 
tnarmort  marble,  derived  from  the  Greek  fMi^fMi^ttt,  to  shine,  was  ap- 
plied by  the  ancients  to  all  stones,  susceptible  of  a  good  polish. 

Both  granular  and  compact  limestone  furnish  numerous  varieties 
of  marble ;  but  those,  which  belong  to  the  former,  exhibit  a  more  uni- 
form color,  possess  a  greater  translucency,  are  generally  susceptible 
of  a  higher  polish,  and  are  hence  most  esteemed  for  statuary,  and  some 
other  purposes.  The  uniformity,  of  color,  so  common  in  primitive  mar- 
bles, is  sometimes  interrupted  by  spots,  or  veins,  or  clouds  of  ilifferent 
colors,  arising  from  the  intermixture  of  hornblende,  serpentine,  talc, 
chromate  of  iron,  &c.  &Cd— Of  foreign  marbles  we  mention  a  few. 

The  word  antique,  sometimes  extended  to  any  marble,  employed 
by  the  ancients,  is  more  frequently  limited  to  those  marbles,  whose 
quarries  are  now  unknown,  or  not  explored. 

The  Carrara  marble,  found  in  Tuscany,  was  highly  esteemed  by  the 
ancients,  and  is  most  employed  by  the  modems  for  statuary.  It  is  very 
white,  sometimes  veined  with  gray,  and  has  a  grain  considerably  fine. 

The  Luni  marble,  found  also  in  Tuscany,  is  extremely  white,  and 
its  grain  is  a  little  finer,  than  that  from  Carrara.  Of  this  marble  Do- 
lomieu  and  indeed  most  mineralogists  suppose  the  famous  Apollo  of 
Belvidere  to  be  made.    Dr.  Clarke  considers  it  P^an  marble. 

The  Parian  marble,  obtained  from  the  isles  of  Pares,  Naxos,  &c. 
in  the  Archipelago,  was  much  employed  by  the  ancients.  It  is  white» 
but  often  with  a  slight  tinge  of  yellow.  Its  grains  are  larger  than  those 
of  Carrara  marble.  The  celebrated  Venus  de  Medicis  is  of  this  marble. 
It  is  the  Lychnites  of  the  ancients>  its  quarries  being  often  worked  by 
the  light  of  a  lamp. — Ancient  works  in  Parian  marble  retain  the  mild 
lustre  of  their  original  polish. 

The  Cipolin  marble,  anciently  obtained  from  Egypt,  is  marked  with 
greenish  stripes  or  veins,  composed  of  talc,  chlorite,  or  mica. 

Tlie  Fentelic  marble,  from  Mount  Pentelicus,  near  Athens,  resem- 
bles the  Parian,  but  its  grain  is  finer ;  it  is  sometimes  striped,  like  the 
Cipolin.  \Vh\i  tliis  marble  the  Parthenon  was  built.  Of  this  marble 
was  made  the  statue  of  Esculapius,  and  many  celebrated  works  of 
Athens.  But  they  have  not  retained  their  polish  and  beauty,  like  those 
executed  in  Parian  marble. 

The  Greefi  antique  mapble — verd  antique — verde  antico  of  the  Ital- 
ians, is  an  irregular  mixture  of  granular  limestone  and  green  serpentine ; 
or  the  green  is,  perhaps,  sometimes  produced  by  the  oxide  of  chrome. 

The  Red  antique  marble,  marked  with  minute,  white  dots,  is  sup- 
posed to  have  been  found  in  Egypt. 
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Utihj  contains  numerous  marbles.  In  addition  to  those  already 
mentioned,  are  the  Sienna  marble^  which  presents  large,  irregular  yel- 
lowish spots,  surrounded  bj  bluish  red  veins ;  and  the  Mdndelato  mar- 
hle^  which  is  light  red  with  yellowish  white  spots. 

Sicily  is  rich  in  marbles,  derived  from  primitive,  transition,  and 
secondary  limestone.  The  most  valuable  are  found  in  the  vicinity  of 
Taormina,  and  Trupani.  The  Sicilian  Jasper  of  artists  is  a  striped 
marble. 

Spain  possesses  many  beautiful  marbles,  among  which  is  the  statua- 
ry marble,  near  Cordova;  the  red  SeviUe  marble ;  and  the  Orenada 
marble,  which  much  resembles  the  verd  antique. 

France  contains  numerous  marbles,  many  of  which  belong  to  com- 
pact limestone.  The  Campan  marble,  found  in  the  Pyrenees,  is  a  gran- 
ular limestone,  traversed  by  veins  of  green  talc ;  its  colors  are  pale  sea 
green,  rose  red,  and  deep  red,  sometimes  arranged  in  broad  stripes. 

England  abounds  with  fine  marble ;  but  most  of  it  belongs  to  com- 
pact limestone.  The  Mona  marble  of  Anglesey  resembles  the  verd 
antique.  Its  colors  are  leek  green,  greenish  blacky  and  purple  irregu- 
larly blended  with  white. 

Scotland  furnishes  several  varieties  of  marble,  among  which  the 
Bed  Tiree  is  most  esteemed.  It  is  rose  or  flesh  red,  and  its  appearance 
is  much  diversified  by  imbedded  minerals,  particularly  common  horn- 
blende. 

Breccia  marble.  This  is  a  cakareous  breccia ;  and  the  fragments, 
of  which  it  is  composed,  are  often  those  of  granular  limestone.  The 
colors  appear  in  spots,  are  well  defined,  and  do  not  pass  into  each  other. 
Italy  and  Spain  furnish  very  beautiful  breccia  ni&rbles.  That  of 
Riela,  in  Arragon,  presents  black  fragments,  imbedded  in  a  reddish 
yellow  base ;  and  that  of  Old  Castile  is  bright  red,  inclosing  yellow, 
brown,  and  dark  gray  fragments^ — The  antique  .African  breccia  has  a 
black  ground,  containing  gray,  red,  and  purple  fragments.  The  pedes- 
tal of  Venus  leaving  the  bath,  now  in  the  Royal  Museum  at  Paris,  is 
of  this  marble.  (See  Marble  in  Maryland.) 

In  New  Brunswick,  near  the  city  of  St  John,  is  found  a  variegated 
marble,  sometimes  with  serpentine  intermixed,  and  thus  resembling 
the  verd  antique.  (Thater.J 

In  the  United  States  are  many  beautiful  and  valuable  marbles ;  but 
the  state  of  the  arts  has  not  yet  caused  them  to  be  very  extensively 
quarried,  nor  even  sufficiently  explored.  The  following  are  all,  con- 
cerning which  the  author  has  been  able  to  obtain  information ;  but  tlie 
list  is  incomplete,  and  the  description,  in  some  cases,  imperfect. 

Maryland^  At  New  Market  is  a  marble,  which  is  intermediate 
between  dove  colored  and  ash  grey,  possesses  a  fine  grain,  receives  a 
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good  p6lish,  and  is  sold  at  Baltimore  in  a  rougii  state  at  two  dollars  a 
cubic  foot — In  Frederick  County,  near  Sams  Creek,  is  a  red  and  white 
marble,  resembling^  when  polished,  some  varieties  of  soap ;  its  price  at 
Baltimore  is  the  same,  as  that  of  the  preceding.— In  Washington  Conntj, 
at  Boonsborough,  is  a  very  white  marble,  having  a  finer-  grain,  than  the 
Italian  statuary  marble,  but  it  is  not  much  employed.^-The  FaUnowutc 
Breccia  marhle  is  obtained  on  the  banks  of  the  Potowmac,  not  &r  from 
its  junction  with  the  Monocasy,  50  or  60  miles  above  the  city  of  Wash- 
ington. The  colors  of  this  very  beautiful,  variegated  breccia  are  white, 
gray,  reddish  brown,  blackish,  &c.  The  fragments,  of  which  it  it  com- 
posed, vary  in  size  from  that  of  the  head  to  that  of  a  grain  of  aaiuiy 
and  their  forms  are  angular,  rhombic,  rounded,  oval,  &c«— ^nost  of  them 
are  susceptible  of  a  good  polish.  When  viewed  in  large,  polished 
columns,  it  presents,  in  the  fragments  of  which  it  is  composed,  an  un- 
cbmmon  variety  of  forms  and  colors  variously  intermingled.  Of  tiib 
breccia  are  formed  the  shafts  of  the  columns  in  the  Representatives' 
chamber,  in  the  Capitol  of  the  United  States :  they  are  19  fieet  9  inches 
in  height  from  the  base  to  the  capital,  and  £  feet  in  diameter ;  and  some- 
of  them  are  composed  of  one  entire  mass.  Indeed  a  block  70  feet  long, 
with  a  base  1 1  feet  by  7  feet,  has  been  obtained  at  the  quarry^— The 
Breccia,  in  which  the  Potowmac  quarry  is  opened,  lies  on  the  eastern 
side,  and  at  the  foot,  of  the  Blue  Ridge,  which,  on  its  eastern  side,  for 
10  or  15  miles  N.  from  the  Potowmac,  is  composed  of  quartzy,  slaty» 
and  porphyritic  rocks,  and  from  Emittsburg  to  Pennsylvania  of  por- 
phyritic  rocks  chiefly.  In  Fredericktown  valley,  the  breccia,  which  is 
much  contaminated  by  siliceous  grains,  lies  contiguous,  on  its  eastern 
side,  to  a  gray,  slaty  limestone,  and  a  littib  northward  of  Emittsbuif^ 
it  is  bounded  on  its  eastern  side  by  sienite,  which  extends  nearly  to 
M'Kessenburg,  in  Adams  County,  Pennsylvania^  in  which  town  the 
breccia  exists  in  great  quantities.  (Hatdbh.) 

Pennsylvania,  Philadelphia  or  Schuylkill  marble.  Its  color  is 
white  or  grayish  white,  sometimes  variegated  with  veins  or  clouds  of  a 
darker  color,  and  sometimes  passing  to  different  shades  of  light  and 
dark  blue.  It  is  somewhat  coarse  grained,  but  receives  a  very  good 
polish.  Two  very  large  quarries  are  now  worked*  within  20  miles  of 
Philadelphia.  It  is  very  extensively  employed  in  the  arts,  and>  when 
polished,  its  price  varies  from  21.25  to  g  1.75  a  square  foot.  (Wistem.) 
— In  Lancaster  County,  near  Sandersburg,  is  a  variegated  marUe,  in 
which  the  darker  colors  are  intersected  by  white  veins,  and  the  lighter 
colors  by  dark  Lines.«  (Schabpper,) 

JWir  York.  At  Kingsbridge,  near  the  city ;  it  is  grayish  white, 
often  with  a  tinge  of  blue,  coarse  grained,  and  sometimes  contains  mica 
and  other  imbedded  minerals.    As  a  building  stone,  it  sells  at  about 
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75  cents  a  cubic  foot,  and  in  pdished  slabs  at  about  one  dollar  a  square 
foot  (Fib MCE  S[  Torbet*) — ^At  Singsing,  it  is  white,  and  has  a  finer 
grain  than  that  at  Kingsbridge ;  it  is  employed  to  a  considerable  ex- 
tent ^P/f  Arf.^^The  marble  of ^  Singsing,  West  Farms,  an<^  Kings- 
bridge  often  contains  grains  of  quartz,  which  cause  it  to  give  fire  under 
the  chisel.  (Mitchill.} — ^At  Granville  is  a  clouded  marble,  which  is 
said  to  be  extensively  wrought  (Deh^et.) 

(kftmteiicut.     JV>i0  Haven  marble.     The  texture  of  this  uncom- 
monly beautiful  marble  is  yery  finely  granular.    Its  predominant  color 
is  gray  or  blue,  richly  variegated  by  veins  or  clouds  of  white,  black,  or 
green,  the  last  of  which  sometimes  pervades  a  large  mass.    Some  va- 
rieties exhibit  clouds  of  a  brilliant  orange  or  gold  yellow,  associated 
with  green  serpentine  and  dove  colored  limestone,  and  constitute  a 
very  beautiful  marble.    It  receives  a  high  polish,  and  endures  the  action 
of  fire  remarkably  well.    Magnetic  oxide  of  iron,  and  chromate  of  iron, 
forming  black  clouds  and  spots,  are  disseminated  through  this  marble, 
and  also  through  the  green  and  yellow  serpentine,  which  is  much  mix- 
ed with  the  marble,  and  greatly  increases  its  beauty.    The  green  color 
appears  to  be  produced  sometimes  by  the  oxide  of  chrome,  and  some- 
times it  depends  on  the  presence  of  serpentine.    The  principal  quarry 
is  7  miles  from  New  Haven ;  but  other  quarries  are  opened  within  2 
miles  of  the  city,  and  from  these  are  obtained  the  yellow  marble. 
l¥hen  employed  for  chimney  facings,  it  costs  from  g2.50  to  gS.OO  a 
square  foot ;  and,  when  formed  into  slabs  for  tables,  from  84.00  to  g5.00 
a  square  foot    Entire  chimney  pieces,  of  which  there  are  four  in  the 
Capitol  at  Washington,  cost  from  250  to  500  dollars.    This  marble, 
when  it  contains  green  colors,  belongs  to  the  variety,  usually  called 
Verd  antique,  and  is  the  Ophicalce  veinee  of  Brongniart    Marble  is 
also  found  at  Washington  and  New  Milford ;  this  marble,  often  very 
white,  is  highly  crystalline,  sometimes  large  grained,  and  sometimes 
so  fine  grained,  that  the  mass  resembles  loaf  sugar.    Some  of  it  belongs 
to^e  variety,  called  Statuary  marble ;  but  is  often  too  tender  for  the 
chisel,  and  frequently  contains  crystals  or  fibrous  masses  of  tremolite. 
It  is  extensively  employed  for  sepulchral  monuments.     Some  of  it 
belongs  to  Dolomite.  (Sjllimjn.) 

VemumL  The  marble  of  this  state  is,  in  general,  fine  grained,  and 
sometimes  nearly  compact  Its  quarries  have  been  opened  at  Middle- 
buiy,  Pittsford,  &c  The  marble  from  Pittsford  is  white,  either  pure, 
or  shaded  with  gray,  &c.  It  is  conveyed  by  the  waters  of  Otter  Creek 
to  Middlebury,  where  it  is  manufactured^ — ^The  Middlebury  marUe  is 
sometimes  of  a  pore  white,  resembling  some  varieties  of  Italian  marble ; 
but  the  predominating  color  is  gray  of  different  intensities.  This  mar- 
ble receives  a  good  polish,  and  is  manufiictured  into  tombstones,  chim- 
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nej  jambs,  window  caps,  &c.  Daring  the  years  1809  and  1810,  20,000 
feet  of  slabs  were  cut  by  one  mill,  containing  65  saws ;  and  the  sales 
of  marble,  during  the  same  period,  amounted  to  about  11,000  dollars. 
(Hall,)  Some  of  the  Vermont  marbles  are  as  white,  as  the  Carrara 
marble,  with  a  grain  intermediate  between  that  of  the  Carrara  and  Pa- 
rian marbles,— At  Shaftsbury,  it  is  whitf ,  and  is  said  to  be  extensiyelj 
quarried.  (Dbwbt.) — At  Swanton,  on  the  Michiscoui,  the  marble  has  a 
finely  granular  texture,  aud  is  clouded,  presenting  a  mixture  of  white, 
'  blue,  and  dove  color,  the  last  of  which  predominates.  It  is  often  very 
beautifully  shaded  and  veined,  the  veins  being  sometimes  white.  This 
quarry  furnishes  annually  from  4,000  to  5,000  feet  of  marble,  estimated 
at  one  dollar  a  foot  (Brace.) 

Rhode  Island.  At  Smithfield,  is  a  white  marble,  sometimes  veined 
with  blue ;  it  has  a  granular  texture,  either  coarse  or  fine,  and  bears  a 
good  polish.  The  very  fine  grained  white  variety  has  not  occurred 
sufficiently  free  from  rifts  to  be  employed  in  statuary.  It  is  a  primitive 
marble. — A  red  and  white  variegated  marble,  associated  with  transition 
rocks,  is  found  in  the  same  town.  (Gjbbs.) 

Massachusetts.  West  Stockbridge  marble.  It  is  sometimes  white, 
but  more  frequently  clouded,  either  light  or  dark,  and  receives  a  good 
polish.  This  town  furnishes  annually  about  16,000  square  feet  of  mar- 
ble slabs ;  and  the  value  of  all  the  marble,  annually  obtained,  may  be 
estimated  at  from  25,000  to  30,000  dollars.-*Laiie86oroii^  marble. 
Its  colors  are  white  and  brownish.  The  quantity  annually  sawed  is 
about  7,000  square  feet ;  and  its  value,  when  wrought,  is  estimated  at 
about  10,000  dollars. — Sheffield  marble.  It  is  both  white,  and  clouded. 
The  value  of  the  marble,  annually  obtained  in  this  town,  is  about  8,000 
dollars. — The  value  of  all  the  marble,  annually  quarried  in  the  County 
of  Berkshire,  is  somewhat  more  than  40,000  dollars.— At  Adams,  in 
the  same  County,  are  large  quantities  of  a  coarse  grained,  white  marUe« 
susceptible  of  a  fine  polish,  and  well  fitted  for  the  cutting  of  letters. 

(DEHTEr.) 

Maine.  Thomaston  marble.  It  is,  in  general,  fine  grained,  and  its  col- 
ors are  often  richly  variegated.  Sometimes  it  is  white,  or  grayish  white, 
diversified  with  veins  of  a  different  color.  But,  in  the  finest  pieces,  the 
predominant  color  is  gray  or  bluish  gray,  interrupted  by  whitish  clouds, 
which,  at  a  small  distance,  resemble  the  minutely  shaded  parts  of  an 
engraving,  and,  at  the  same  time,  traversed  by  numerous  small  and  ir- 
regular veins  of  black  and  wliite.  It  receives  a  fine  polish,  and  is  well 
fitted  for  ornamental  works.  These  quarries,  according  to  Mr.  Dwi^^t, 
one  of  the  proprietors,  annually  furnish  about  12,000  square  feet  of 
marble,  tlie  greater  proportion  of  which  is  employed  for  sepulchral  mon- 
uments.   Slabs  of  the  best  quality  are  worth  two  dollars  a  square  foot. 
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but  the  average  price  is  one  dollar.  There  are  in  Thomaston 
three  milU  for  the  sawing  and  polishing  of  marble,  which  emploj 
150  saws. 

FUscible  marble.  This  is  found  in  Vermont,  Rutland  County,  at 
Pittsford,  and  in  Massachusetts,  Berkshire  Coontj,  at  West  Stock- 
bridge,  Lanesborough,  and  Pittsfield,  at  the  last  of  which  it  was  first 
discovered  by  Dr.  Meade^ — A  slab  from  Pittsfield  8  feet  long,  3  feet 
wide,  and  9  inches  thick,  bent  in  the  middle  8  inches  below  the  level 
of  its  ends,  which  were  supported.  (•Atkins.) — At  West  Stockbridge, 
it  is  white,  has  a  granular  structure,  and  readily  absorbs  wa^er,  which, 
when  frozen,  destroys  its  flexibility.  fJlf/rcjf/i.i..^— According  to  the 
'  experiments  of  Dr.  Meade  on  the  Pittsfield  marble,  its  flexilnlity  de- 
pends on  the  presence  of  a  certain  quantity  of  moisture ;  for,  when 
flexible  slabs  of  this  limestone  are  exposed  to  heat,  they  lose  their  flex- 
ibility, but  immediately  recover  it,  when  plunged  in  water.  All  the 
marble  of  this  quarry  is  not  flexible  ;  those  slabs,  however,  which  are 
so,  exhibit  this  property  imniediately  after  being  taken  from  the  quar- 
ry ;  but  the  eye  cannot  distinguish  them  without  experiment — On  the 
contrary,  the  flexibility  of  certain  European  limestones,  which  were 
probably  Dolomites,  has  been  supposed  to  be  produced  by  the  action  of 
heat,  and  the  consequent  escape  of  the  natural  moisture  of  the  mineral. 
(See  Bruce's  Min.  Jour.  v.  i.  pp.  93,  §167.) 

Subspecies  3.   Fibrous  Limestone. 

Gemeiiier  iknriger  kaUuteiiu  fyerner,  Commoa  fibrous  Unftotone.  Jamefn.  Chanx  earbomitte  fihreaie. 
Ummy,  ClMaacsrbosa^fibreaieiiMMlTa.  ArMyrntert.  Satin^ar.  PhUUfit,  FMerKaUu  HauimaitH. 

It  occurs  in  masses,  composed  of  imperfect  crystals  or  fibres.  Some- 
times these  fibres  are  coarse,  and  feebly  adhere,  or  are  tapering  toward 
their  extremities,  and  hence  appear  partly  detached  from  each  other. 
Sometimes  they  are  very  delicate,  firmly  adhere,  and  thus  form  solid 
masses.  These  fibres,  whether  straight  or  carved,  are  most  commonly 
parallel ;  and  their  cross  fracture  is  uneven  or  undulated,  with  a  resin- 
ous lustre.  It  is  more  or  less  translucent,  and  its  usual  colors  are 
white  or  gray,  often  with  shades  of  yellow,  red,  or  green. 

It  has  also  been  observed  with  diverging  or  radiating  fibres ;  and 
sometimes  in  cellular  masses,  whose  fibres  are  reticulated.  (Boussov.) 
—It  is  harder  than  fibrouiT  gypsum,  which  it  often  resembles.    • 

SATIN  SPAR.  This  is  a  delicate,  fibrous  limestone,  susceptiUe  of  a 
fine  polish,  and  exhibiting  the  lustre  of  satin.  It  is  often  chatoyant 
Its  color,  often  grayish,  is  sometimes  a  pale  rose  red.  It  is  employed 
for  inlaid,  ornamental  work. 

Veiy  beautiful  specimens.of  satin  spar  are  found  at  Aldstone  Moor, 
in  Cumberland  County,  England.  It  forms  strata  firom  one  to  four 
inches  thick  in  shale,  and  is  accompanied  by  sulphuret  of  iron. 
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Fibrous  limestone  is  usually  found  in  veins,  or  between  the  strata 
of  other  calcareous  minerals. 

(Localities.)  In  the  United  States*  In  Maryland,  near  Baltimorew— * 
In  Pennsylvania,  at  Cumberland  valley,  15  miles  from  Bedford,  it  is  am- 
ber colpred  and  semitransparent.  (SsrBEJRT.J'^ln  Jyino  Jeney,  at 
Paquanack  Mt  near  Pompton  plain,  satin  spar  forms  narrow  veina  in 
jasper.  (PiERCE.)'^ln  Mw  Fork,  at  Catskill ;  when  polished,  it  re- 
sembles the  satin  spar.  (Pierce  Sf  To jrjtjsr.j-^ln  Mauachnuetts^  at 
Newbury,  £  miles  from  Newburyport,  near  the  turnpike,  specimens  of 
satin  spar  have  been  found.  (Hale.) — Also  at  Milton  and  Needham, 
fin-ming  thin  veins  in.  wacke,  and  much  resembling  fibrous  gypsum. 
(J.  F.  Sf  8.  L.  Dava.) 

Subspecies  4.    Compact  Limestone.    Kiritaii. 

Gcmdner  diehter  kalkstetn.  Werner,  Common  compact  limettoiie.  JameMU,  Cliaux  caxbaoMttt  eon. 
pactc  Houy.  Chaiix  carbonatfre  Marbre  et  comiMcte.  Brcngniart,  La  Pierre  ealcaire  mmprnti^ 
aoauauM.  BrarAont.    Cooudoii  Umatone.  Aiki$u  PkiiUpt,    Gonciiker  kallnfrin.  limimmmm. 

The  uses  and  geological  characters  of  this  Subspecies  render  it  pe- 
culiarly interesting.  The  term  compact,  however,  as  applied  to  this 
mineral,  must  be  received  with  some  latitude ;  for,  although  its  texture 
is  often  very  close  and  compact,  sometimes  like  th^t  of  wax,  in  other 
instances  it  is  loose  and  earthy. 

It  usually  occurs  in  extensive,  solid,  compact  masses,  whose  fracture 
is  dull  and  splintery,  sometimes  conchoidal  or  even,  and  sometimes 
uneven  or  earthy.  It  is  sometimes  traversed  by  minute  veins  of  cal- 
careous spar,  which  reflect  a  little  light ;  and  some  compact  limestones 
are  also  slaty.  Its  hardness  is  somewhat  variable,  and  some  specimens, 
containing  siliceous  particles,  give  a  few  sparks  with  steel.  Its  specific 
gravity  usually  lies  between  2.40  and  2J5. 

It  is  opaque,  or  translucent  at  the  edges ;  its  more  common  color  is 
gray,  often  with  shades  of  yellow,  blue,  green,  &,c.  and  indeed  varying 
from  grayish  white  to  grajrish  black ;  it  also  presents  certain  shades  of 
yellow,  blue,  brown,  and  red.  These  numerous  colors  are  sometimes 
•  ^  very  lively,  and  frequently  mingled  in  the  same  specimen  in  spots,  , 
stripes,  veins,  clouds,  landscapes,  &c.r- It  is  usually  more  or  less  sus- 
ceptible of  a  polish. 

It  is  sometimes  dendritic ;  and  these  dendrites,  produced  by  the 
filtration  of  water,  containing  the  black  oxide  of  iron  or  manganese, 
may  be  only  superficial,  or  extend  through  the  mass.  In  the  latter 
case,  the  dendrites  are  best  observed  by  cutting  the  mineral  perpen- 
dicularly to  the  fissures,  by  which  the  water  entered. 

Compact  limestone  is  seldom,  perhaps  never,  a  pure  Carbonate ; 
but  contains  from  2  to  12  per  cent  of  silex,  alumine,  and  the  oxide  of 
iron,  on  the  last  of  which  its  diversiiied  colors  depend.    In  fact,  bj 
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increasing  the  proportion  of  argillaceous  matter,  it  passes  into  marl. 
Some  limestones,  which  effervesce  considerably,  are  still  so  impure, 
that  they  melt,  rather  than  bum  to  lime. 

Var.  1.  EARTHY  COMPACT  LIMESTONE.*  Its  tcxture  is  loose  and 
porous,  and  hence  this  variety  often  absorbs  a  large  quantity  of  water. 
Its  specific  gravity,  depending  on  its  texture,  is  sometimes  below  2.00. 

Its  fracture  is  dull,  earthy  or  uneven,  and,  though  sometimes  fine, 
is  usually  coarse  grained ;  indeed  the  mass  seems  to  be  sometimes  com- 
posed of  a  kind  of  calcareous  sand.  It  is  sometimes  tender  and  friable, 
and  sometimes  solid.  Its  more  common  colors  are  white  and  gray, 
often  with  shades  of  yellow,  brown,  &c    It  does  not  receive  a  polish* 

(Geological  situation.)  It  has  already  been  remarked,  that  granu- 
lar limestone  is  almost  invariably  characterized,  as  a  primitive  rock,  by 
its  relative  situation  and  freedom  from  organic  remains.  As  the  grain 
becomes  finer,  the  transparency  and  crystalline  structure  gradually  di- 
minish, and  the  mineral  passes  into  a  compact  limestone ;  it  then  asso- 
ciates with  a  different  class  of  rocks,  and  begins  to  contain  organic  re- 
mains or  petrifactions. 

The  Mer  varieties  of  compact  limestone  are  very  often  found  in  the 
vicinity  of  primitive  or  transition  mountains,  sometimes  placed  against 
their  sides,  or  even  on  their  summits.  They  sometimes  form  whole 
mountains,  or  even  a  chain  of  mountains,  and  are  often  found  at  a  great 
elevation,  as  on  the  summits  of  the  Pyrenees.  They  occur  in  beds, 
often  very  thick,  and  usually  more  or  less  inclined.  They  always  lie 
above  the  primitive  rocks,  and  never  alternate  with  them. 

These  older  varieties  of  compact  limestone  sometimes  contain,  in 
beds  or  veins,  the  sulphurets  of  lead,  zinc,  iron,  and  mercury,  the  oxides 
of  zinc,  manganese,  and  iron,  certain  ores  of  copper,  &c.  They  some- 
times embrace  garnets,  steatite,  and  mica^— Petrifactions  do  indeed  oc- 
cur in  all  the  varieties  of  compact  limestone,  but  they  usually  increase 
in  number  and  variety,  as  the  deposite  becomes  more  recent 

On  the  other  hand,  the  most  recent  varieties  of  compact  limestone 
appear  under  plains,  or  constitute  hills  or  low  mountains,  usually  at 
some  distance  from  primitive  mountains.  They  most  commonly  contain 
a  great  quantity  ofshells,i  or  other  petrifactions. 

HiQs  of  compact  limestone,  seldom  of  a  conical  form,  are  often  ter- 
minated by  plains,  or  by  rounded  summits,  and  their  sides  are  some- 
times nearly  perpendicular. 

We  shall  describe  more  particularly  three  distinct  formations ;  the 
two  former  of  which  fall  among  the  older  varieties,  mentioned  in  the 
preceding  general  remarks. 

*  Cimz  cariNOfttie  graniere.  Hauy,  Brttgniart, 

t  The  ihelb,  whiek  eziit  in  Umettouie,  may  be  eoropoted  of  carbomte  of  lime ;  or  hare  a  «iliceoin 
cfiilt,  mreloptaif  the  caleareous  part ;  or  be  entirely  niliccon*. 
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One  of  these  formations  appears  to  belong  to  the  intermediate  or 
transition  class  of  rocks.  The  limestone  of  this  formation  is  always 
more  or  less  compact,  or,  if  in  any  degree  granular,  extremely  fine 
grained.  Its  fracture  is  splintery  or  conchoidal ;  and  its  fragments 
have  more  translucency  at  the  edges,  than  those  of  secondary  limestone. 
Its  colors  are  remarkably  variegated ;  and  it  often  contains  white  veins 
of  calcareous  spar.  Its  beds,  frequently  very  thick,  and  indistinctly 
stratified,  are  often  deposited  directly  upon  argillite  or  other  primitive 
strata,  and  sometimes  alternate  with  gray-wack^  slate,  aipllite,  amyg- 
dalmd,  hornblende,  or  greenstone.  It  sometimes  contains  organic  re- 
mains of  ammonites,  belemnites,  corallites,  &c. 

The  formation  next  to  be  mentioned  is  decidedly  secondary.  It  is 
distinctly  stratified ;  its  beds  or  strata,  which  vary  much  in  thickness, 
are  seldom  horia^ontal,  often  greatly  inclined,  and  frequently  waved*  or 
twisted,  still  remaining  parallel  to  each  other.  It  often  rests  upon  red 
sandstone,  and  is,  at  the  same  time,  covered  by  gypsum.  It  sometimes 
alternates  with  clay,  marl,  or  bituminous  marlite,  impregnated  with  ores 
of  copper ;  but  is  seldom  connected  with  coal. 

It  contains  sulphate  of  barytes,  calcareous  spar,  and  beds  of  fetid 
limestone.  It  also  embraces  small  tuberose  masses  of  homstone  and 
flint,  intimately  united  with  the  limestone,  and  sometimes  arranged  in 
beds.  Petrified  fish,  gryphites,  ammonites,  and  other  organic  remains 
are  common  in  this  formation,  but  usually  less  numerous  than  in  shell 
limestone. — In  Peru  it  is  often  traversed  by  veins  of  silver  ore. 

Another  formation  of  secondary  limestone,  more  recent  than  the 
preceding,  is  called  coarse  or  sheU  limestone*  This  is  found  in  hills 
with  rounded  summits,  or  resting  beneath  the  surface  of  a  level  country. 
Its  strata,  sometimes  very  thin,  are  commonly  horizontal,  and  not  wav- 
ed, like  those  of  the  preceding  formation.  They  frequently  alternate 
with  marl,  clay,  sandstone,  and  sand,  with  the  last  of  which  they  are 
often  contaminated.  Hornstone  and  flint  under  various  forms  appear 
also  in  this  formation. 

It  is  sometimes  bituminous ;  but  coal  and  metallic  substances,  the 
oxide  of  iron  excepted,  are  extremely  rare.  In  some  instances  it  em- 
braces a  great  variety  of  shells,  belonging  to  different  families,  promis- 
cuously intermingled ;  but  frequently,  in  a  succession  of  different  beds»^ 
shells  of  the  same  family  are  found  together*  Sometimes  the  whole 
mass  is  only  an  aggregation  of  shells. 

Shell  limestone  sometimes  rests  on  gypsum.  In  other  cases,  as  in 
the  vicinity  of  Paris,  it  rests  on  a  bed  of  clay,  which  separates  it  from 
chalk ;  and  it  is  there  cnvfered  by  gypsum,  belonging  probably  to  the 
latest  known  formation  of  tliat  mineral.  In  upper  Lusatia,  it  alternates 
Tvilh  sandstone,  and  both  rest  on  alluvial  earths.  (Jameson.) 
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Strata  of  shell  limestone  often  present  rents,  fissures,  and  caverns, 
\vhich  contain  calcareous  crystals  or  concretions,  or  argillaceous  oxide 
of  iron.  These  caverns  are  particularly  remarkable  for  containing  the 
bones  of  quadrupeds  and  other  land  animals,  sometimes  belonging  to 
different  climates  and  extinct  species.  The  bones  are  found  on  the 
floor  of  the  cavern,  or  imbedded  in  a  limestone,  which  is  obviously  of 
more  recent  formation,  than  the  sides  of  the  cavern.  Such  caverns  are 
found  in  Gibraltar,  and  Dalmatia  on  the  Mediterranean,  &c. — Near 
Plymouth,  England,  have  been  recently  found,  in  a  high  state  of  preser- 
vation, bones  of  the  rhinoceros,  imbedded  in  clay,  which  now  fills  a  cav- 
ern, entirely  surrounded  by  solid,  compact  limestone.  This  cavern  is 
70  feet  below  the  surface  of  the  limestone,  and  has  no  apparent  com- 
munication with  the  exterior  in  any  direction. — ^No  human  bones,  in- 
closed in  minerals,  have  yet  been  observed.*  (Cuvier.) — In  France, 
near  Aix  in  Provence,  is  a  deposite  of  compact  limestone,  whose  beds 
or  strata  are  separated  from  each  other  by  beds  of  sand,  mixed  with 
clay.  Between  the  Itth  and  l£th  beds  of  limestone,  at  the  depth  of 
40  or  50  feet,  were  found  fragments  of  columns  and  of  stones,  partly 
wrought,  and  of  the  same  nature  as  the  surrounding  limestone ;  also 
handles  of  hammers,  other  tools  in  wood,  and  a  board  about  one  inch 
thick,  7  or  8  feet  long,  but  broken  into  many  pieces ;  all  these  articles 
.of  wood  were  converted  into  agate.  (Bournon,) 

(Localities.)  .Of  Compact  limestone,  so  abundantly  diffused,  it  is 
unnecessary  to  enumerate  localities.  The  shell  limestone  of  England 
and  that  of  France,  bordering  on  the  English  Channel,  probably  belong 
to  the  same  strata,  once  continuous. — It  is  very  abundant  in  Ireland. 
«  It  is  a  predominant  rock  in  that  part  of  the  United  States,  contained 
between  the  Alleghany  Mountains,  the  Lakes,  and  tlie  Mississippi,  as 
general  boundaries. 

(Uses.)  Compact  limestone  is  employed  to  furnish  lime,  or  marble, 
or  as  a  building  stone.  The  purest  white  marble  or  limestone  undoubt- 
edly furnishes  the  best  lime,  though  but  little  superior  to  that,  obtained 
from  gray  Compact  limestone.  The  calcination  of  limestone  may  be 
effected  by  wood,  coal,  or  peat,  as  fuel ;  but  the  heat  should  not  much 
exceed  a  red  heat,  unless  the  stone  employed  be  nearly  a  pure  carbon- 
atCw— On  this  subject,  and  the  preparation  of  mortar  we  have  room  for 
but  few  remarks. 

Limestone,  recently  dug,  and  of  course  moist,  calcines  more  easily, 
than  that,  which  has  become  dry  by  exposure  to  the  air ;  in  the  latter 
case  it  is  found  convenient  even  to  moisten  the  stone,  before  putting  it 
into  the  kiln. 

*  Some  hunuui  dteletons  were  Ibtmd  a  fiew  yean  sinee  at  Guadakmpe  in  a  bed  of  bard  limettone, 
vUeb  ehMely  adbeiei  to  U»e  bonr*.  A  part  of  one  it  in  tbe  bands  of  Cuvier.  Another,  perfect  from  the 
neck  10  the  anelet,  wai  tranamitted  by  bir  Alexander  Cochrane  to  tbe  Britbb  Mut^nm.  ^ 
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(Mortar.)  This  is  known  to  be  a  mixture  of  slacked  lime  and  sand, 
or  of  some  ingredient  equivalent  to  the  sand  ;  such  as  clay,  baked  hard 
and  reduced  to  powder.  Much  depends  on  a  due  calcination  of  the 
limestone,  the  fineness  of  the  sand,  and  a  just  proportion  of  water. 
The  addition  of  small  quantities  of  the  oxides  of  iron  and  manganese 
renders  the  mortar  more  solid,  and  capable  of  becoming  hard  under 
water.  Some  limestones  contain  the  oxide  of  manganese,  and  jield  a 
lime,  which  becomes  brownish  bj  exposure  to  the  air ;  and  is  often 
called  meagre  lime.* 

If  a  suitable  quantity  of  quicklime  in  powder  be  added  to  a  mortar, 
prepared  with  one  part  slacked  lime  and  three  parts  sand,  very  great 
solidity  will  be  produced.  Similar  advantages  may  be  obtained  by 
employing  the  least  possible  quantity  of  water,  or  by  the  addition  of 
pounded  bricks,  or  puzzolana,  a  volcanic  product.  Indeed  mostT»> 
rieties  of  trap  or  greenstone,  when  pulverized,  having  been  previously 
heated  red  hot  and  plunged  into  water,  may  be  employed  with  great 
advantage  in  the  preparation  of  water  proof  mortar  for  piers,  docks* 
&c.  (81LLIMAN.)  In  constructing  the  Eddystone  lighthouse,  Mr. 
Smeaton  employed  meagre  lime  2  parts  in  bulk,  pure  sand  3  parts,  and 
trass,  a  pseudo-volcanic  product,!  partw— A  compact  limestone,  found 
near  Boulogne,  yields  lime,  capable  of  being  fimned  into  very  good 
mortar  without  addition ;  it  contains  carbonate  of  lime  7S,  silex  15, 
iron  7,  alumine  5.  (Drappier.) — ^The  mortar,  which  is  employed  for 
constructing  locks  on  canals  in  New  York,  and  which  hardens  under 
.water,  is  prepared  from  a  bluish  impure  limestone,  sometimes  called 
water  limestone.  (Eaton.)^^A  mixture  of  slacked  lime  and  clay, 
formed  into  balls*  dried,  and  baked,  is  said  by  a  late  French  writer  ta 
furnish  a  mortar,  which  becomes  solid  under  water. 

Compact  limestone  is  also  an  important  article  of  manure,  for  which 
purpose  the  shell  limestone  is  generally  preferred.  Sometimes  the 
stone  is  only  pulverized ;  in  other  cases  it  is  calcined.  It  has,  however, 
been  found  by  experiment,  that  those  varieties  of  limestone,  which 
contain  magnesia,  are  injurious  to  vegetation,  when  applied,  in  large 
quantities,  after  calcination.  These  magnesian  limestones  may  gener- 
ally be  known  by  their  slow  effervescence  in  acids. 

When  the  texture  of  this  limestone  is  sufficientiy  compact  and  close, 
it  is  employed  in  Lithography. 

(Secondary  marble.)  Compact  limestone,  more  particularly  that, 
which  belongs  to  the  older  formations,  furnishes  many  beautiful  varie- 
ties of  marble,  employed  in  the  arts.  Their  colors,  though  sometimes 
uniformly  gray,  yellow,  red,  or  black,  are  usually  much  variegated. 

*  Mcaf^  liine,  when  ibrmrd  into  mortar,  requires  lew  sand,  than  the  other  Tarietiet.    When  Ume- 
«f  one,  containing  iimnganese,  »  melted  with  twiee  its  weight  of  nitre,  a  grttniih  trace  reiiudBS  on  the 

silks  of  ilic  crucible. 
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These  marbles  are  much  diversified,  not  only  by  the  colors  of  the  lime- 
stone*  but  also  bj  certain  foreign  substances,  which  thej  sometimes 
contain.  Hence  the  names  shell — lumachella — cored  marble,  &c«-* 
Spain,  Italy,  England,  &c«  furnish  very  beautiful  secondary  marbles. 

In  England,  Derbyshire,  near  Bakewell,  is  quarried  a  very  beautiM 
black  marble  without  shells ;  it  is  susceptible  of  a  very  high  polish, 
acquiring  the  reflective  power  of  a  mirror,  and  is  extensively  employed 
for  chimney  pieces,  &c. — From  Wetton,  near  Ashboum,  is  obtained  a 
grayish  black  marble,  in  which  are  imbedded  a  great  number  of  very 
minute,  whitish  shells. — Near  the  Peak  in  Derbyshire,  is  found  a  mar« 
ble,  abounding  with  entrochi.^ — In  Devonshire,  at  Babbicombe,  near 
Torbay,  is  quarried  an  uncommonly  beautiful  marble,  whose  colors  are 
variegated  between  light  brown  and  deep  red. 

In  Ireland,  at  Kilkenny,  is  obtained  a  Mack  marble,  inclosing 
whitish  shells* 

Namur  in  the  Netherlands,  Dinant  in  Westphalia,  and  Assynt  bk 
Sutherland,  Scotland,  also  furnish  black  marbles. — All  the  black  mar« 
bles  belong  to  the  LucuUite  of  Jameson.  (See  Bituminous  carbonate 
of  lime.) 

In  France,  department  of  Herault,  is  found  the  Oriotte  marble.  Its 
color  is  deep  brown  with  blood  red  oval  spots,  produced  by  shells.  It 
costs  about  200  francs  a  cubic  foot — At  St.  Beaume,  department  of 
Aude,  is  obtained  a  bright  red  marble  with  white  and  gray  stripes,  pro- 
duced by  madrepores.  Of  this  marble  are  the  columns  in  the.  triumphal 
arch  in  the  Carousel  at  Paris. 

Lumachella  or  shell  marble.  One  of  the  most  beautiful  varieties  is 
from  Bleyberg,  in  Carinthia.  The  ground  is  gray  or  brownish ;  but  it 
contains  fragments  of  shells,  having  a  pearly  lustre,  sometimes  irised, 
and  sometimes  reflecting  an  orange  red,  or  green,  or  blue  light  It 
is  sometimes  called  Fire  marhle^-^In  another  variety  from  Astrachan, 
the  base  is  reddish  brown,  and  the  shells  reflect  a  gold  yellow  light 

Some  marbles  are  arborescent  or  dendritic,  exhibiting  the  appearance 
of  trees,  &c.  Others  present  landscape  figures ;  such  is  the  Cotham 
marble,  near  Bristol,  England. 

The  Florentine  or  Ruin  marble  (Marbre  ruiniforme  of  Haiiy),  found 
on  the  Po  and  Amo,  is  an  interesting  variety.  Its  color  is  usually 
yellowish  gray,  marked  with  various  figures  of  a  brownish  or  darker 
yellow,  which  exhibit  a  representation  of  houses,  towers,  and  in  fact  of 
a  city  in  ruins,  with  clouds  and  sky  in  the  back  ground.  All  this 
pleasing  illusion,  however,  depends  on  the  distance  of  the  view. 

In  addition  to  the  preceding  varieties,  some  minerals,  which, 
when  polished,  are  known  under  the  name  of  marble,  appear  to  be 
only  indurated,  calcareous  marl. 
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The  substances,  employed  in  polishing  marble,  are,  in  general,  sand- 
stone or  emerj  with  water,  followed  bj  filings  of  lead  and  tin  puttj^ 
or,  if  the  marble  have  a  light  color,  by  pumice,  and  a  mixture  of  cid- 
cined  bones  and  alum. 

White  marbles,  which  have  become  yellowish  or  otherwise  sullied, 
may  be  cleaned  by  washing  them  with  diluted  oxymuriatic  acid. 

In  the  United  States,  very  few  marbles,  belonging  to  compact  lime- 
stone, are  yet  employed  in  the  arts.  In  Pennsylvania,  hi  Aaronsbei^ 
in  Northumberland  County,  is  a  black  marble,  containing  white  specks» 
like  the  Kilkenny  marble.  (Mease,) — In  JWtr  Fork,  near  Hudson,  is 
a  grayish  brown  marble,  beautifully  variegated  by  encrinites  and  other 
organic  remains.  (Eaton.) — At  Coeynians  is  a  light  brown  or  gray 
marble,  variegated  by  whitish  fossil  remains  of  the  anomia,  entrochit^ 
&c.  It  is  very  hard,  and  does  not  receive  a  good  polish.  (Mitcbill.) 
— ^Near  Seneca  Lake  is  found  a  variegated  nrerble,  which  has  a  fine 
grain,  receives  an  excellent  polish,  and  will  probably  be  much  employ- 
ed. (Fierce.) 

Subspecies  5.    Blue  Vesuvian  Limestone.    Jameson. 

BUiuer  Veniviieber  Kalkitrin.  Klapr^ih. 

Its  color  is  bluish  gray,  sometimes  veined  with  white.  It  is  opaque, 
and  has  a  fine  earthy  or  splintery  fracture.  It  occurs  in  masses,  which 
have  apparently  been  rolled. 

It  differs  from  other  varieties  of  compact  limestone  in  the  propor- 
tions of  acid  and  lime,  and  also  by  containing  a  large  quantity  of  water. 
A  specimen  yielded  Klaproth  lime  58.0,  carbonic  acid  28.5,  water  11.0, 
magnesia  0.5,  siiex  1.25,  carbon  0.25,  oxide  of  iron  0.25  ;ss99.75. 

It  is  found  in  loose  masses  among  minerals,  which  have  been  ejected 
unaltered  from  Vesuvius. 

It  is  employed  by  artists  in  Mosaic  work  to  represent  the  sky. 

Subspecies  6.    Chalk.    Kirjvan.  Jameson. 

Kreide.  Werner.  Hauamantu    Chaux  earbonat^  erayeatc  Hauy.    Chanx  earbmalfo  cndcb 
Brengniart,    La  Craie.  Brochant,    Chalk.  Aikin,  PhUUpi. 

This  well  known  substance  is  aiway  amorphous,  with  a  dull,  earthy 
fracture.  It  varies  in  hardness,  but  may  always  be  scratched  by  the 
finger  nail ;  it  is  rough  to  the  touch,  soils  the  finger,  and  tarites.  It 
adheres  a  little  to  the  tongue.  It  is  opaque  and  usually  white,  often 
with  a  tinge  of  yellow  ;  it  also  occurs  gray  or  brown.  Its '  specific 
gravity  varies  from  2.25  to  2.66. 

Chalk  is  very  nearly  a  pure  carbonate  of  lime,  containing 
minute  quantities  of  aiumine  and  oxide  of  iron.  It  seems  to 
iMve  been  deposited  from  a  state  of  suspension,  rather  than  solu^ 
in  water. 
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(C^eologiad  sHuatian.)  Chalk  is  always  associated  widi  secondarj 
rocks.  It  may  rise  into  hills  of  considerable  elevation,  or  appear  many 
yards  below  the  surface  of  a  level  country.  It  occurs  in  thick  beds, 
more  or  less  distinctly  stratified,  in  roost  cases  nearly  or  quite  horizon- 
tal,  but  sometimes  highly  inclined  or  nearly  vertical. 

Beds  of  chalk  almost  always  contain  flint  in  masses  of  a  moderate 
size,  globular,  cylindrical,  tuberose,  vesicular,  &c.  These  masses  of 
flint  are  not  promiscuously  scattered,  but  usually  arranged  in  numer- 
ous, parallel  beds,  in  which,  however,  they  do  not  lie  contiguous  to 
^ach  other.-^-Chalk  also  contains  flint  in  tabular  masses,  or  in  horizon- 
tal layers,  sometimes  several  inches  in  thickness,  and  of  considerable 
extentw-*The  exterior  of  the  flint  is  usually  incrusted,  or  even  pene- 
trated by  chalk. 

Chalk  also  contains  shells,  among  which  are  belemnites,  echi- 
nites,  &c.  These  shells  are  very  often  siliceous,  and  frequently  the 
cavity  itself  is  filled  with  a  siliceous  deposite.  A  piece  of  wood» 
well  preserved,  has  been  found  in  the  chalk  of  Hampshire,  England. 

(BOUSNON,) 

Chalk  is  often  mixed  with  sand ;  but  neither  coal,  nor  any  metallic 
substance,  excepting  the  sulphuret  or  oxide  of  iron,  has  been  found  in 
it.    In  SicUy,  it  is  sometimes  mixed  with  sulphur. 

In  the  vicinity  of  Paris,  the  chalk  is  situated  under  shell  limestone, 
from  which  it  is  sepai^ted  by  a  bed  of  clay.  It  contains  many  organic 
remains,  which  are  not  found  in  the  shell  limestone  above  it;  and  seems 
to  be  peculiarly  characterized  by  the  belemnite.  When  connected  with 
^ell  limestone,  the-chalk  is  perhaps  always  underneath. 

In  the  isle  of  Wight  is  an  elevated  ridge  of  hills,  extending  nearly 
E.  &  W.  and  composed  of  strata  of  chalk  nearly  vertical,  or  forming 
with  the  horizon  an  angle  of  60°  or  80° ;  the  lower  beds  da  not  contain 
flint  Underneath  this  chalk  is  found  marl  and  calcareous  sandstone, 
with  subordinate  beds  of  chert,  limestone,  clay,  and  carbonized  wood. 
(Webs^br.) — Between  Dover  and  Folkstone,  in  England,  the  upper 
bed  of  Chalk  contains  numerous  flints,  detached  from  each  other,  but 
arranged  in  beds,  and  also  parallel  and  horizontal  layers  of  flint  Un- 
derneath is  a  bed  of  Chalk  without  flints,  which  itself  rests  upon  a  gray, 
sandy  chalk  or  chalk  marl.  These  strata  correspond  well  to  those  on 
the  opposite  coast  of  France.  (Phillips.) 

In  the  North  East  of  Ireland,  Chalk  is  covered  and  sometimes  in- 
tersected  by  basalt  It  is  harder  and  more  compact,  than  that  of  Eng- 
land, but  contains  the  same  organic  remains.  When  intersected  by 
basalt,  the  chalk,  for  8  or  10  feet  from  the  basalt,  is  more  or  less  alter- 
ed, and  near  the  plane  of  contact,  it  passes  into  a  brown  crystalline 
limestone.  (Bergeb.) 
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(LocalUies.)  Ohalk  is  abundant  in  Upper  NonBandy*  Champagne, 
and  Picardy  in  France,  extending  into  the  Netherlandsir— In  Bn^nd, 
it  prevails  in  the  Counties  of  Kent,  Sussex,  Hampshire,  Berkshire, 
Wiltshire,  &c^ — ^It  is  found  in  Ireland  ;^-in  Poland ;— and  on  the 
islands  of  Rugen  and  Zealand  in  the  Baltic 

In  the  United  States,  several  localities  of  Chalk  have  been  moitiim- 
ed.  But  in  some  cases,  at  least,  these  calcareous  deposites  have  been 
found  to  possess  the  characters  of  Agaric  mineral  rather,  than  those 
of  Chalk. 

(Uses,)  These  are  considerably  numerous.  When  suflEiciently  com- 
pact, it  is  used  as  a  building  stonev— It  furnishes  excellent  lime  bjr  cal- 
cination ;  and  is  employed  for  white  crayons,  and  as  a  base  for  many 
water  colors  in  painting.  Whiting,  Spanish  White,  and  FiemMi  WkUe 
are  purified  chalk ;  to  [wepare  which,  the  chalk  is  reduced  to  powder, 
and  agitated  in  a  large  quantity  of  water.  When  the  sand  has  nib- 
sided,  the  water  is  poured  off  and  permitted  to  rest,  till  the  chalk  is 
precipitated. 

SuBSPBCJBS  7.    Agaric  Mineral.    Kirivan.  Jambsoh* 

Berpnileh.  Werner*   Cbftoz  carbonate  spongieiue.  Jfauy.  Dfngfdart,   IsSSL  de  rrtfTfCftTt 
Br9chimL   MoaHiulek.  JSroMmafin.    Agarie  namtJL  JUkku  rmu^. 

It  is  composed  of  very  minute,  dull  particles,  feebly  cohering,  fine 
to  the  touch,  and  soiling  tiie  fingers.  Its  textare  is  spongy,  and  hence 
it  usually  swims  for  a  moment,  when  placed  on  water.  Its  color  ia 
white,  either  pure,  or  tinged  with  yellow  or  gray.^— It  is  a  very  pawt 
carbonate  of  lime. 

Agaric  mineral  undoubtedly  proceeds  from  the  gradual  disintegra- 
tion of  other  varieties  of  carbonate  of  lime ;  and  is  deposited  from  water 
in  the  cavities  or  fissures  of  other  calcareous  rocksw— Sometimes  also  it 
is  found  attached  to  rocks,  which  are  not  calcareous,  or  is  deposited  oa 
the  bottom  of  ponds,  &c. 

Var,  1.  FOSSIL  farina.*  This  variety  differs  but  little  fi:t>mtiiatjvit 
described,  and  has  probably  a  similar  origin.  It  appears  in  thin,  wUte 
crusts,  light  as  cotton,  and  very  easily  reducible  to  powder.  Tbese 
crusts  are  attached  to  the  lateral  -or  lower  surfaces  of  beds  of  shell 
limestone,  &c. 

Agaric  mineral  is  found  in  Oxfordshire,  England,  and  in  Aastria, 
Salzburg,  &c.    In  Switzerland  it  occurs  abundantly. 

•  In  the  United  States.  In  JWtr  Fork,  at  Catskill,  in  thin,  friaUe 
crusts,  attached  to  secondary  limestone  and  marl,  and  sometimes  in  the 
cavities  of  shells.  (Brace.) — ^Also  in  Jefferson  County,  at  Champiofii>— 
In  Vermont,  at  Lyndon,  on  the  bottom  of  a  pond ;  it  is  white,  friable,  has 
a  loose  spongy  texture,  and  appears  to  be  a  very  pure  carbonate.  (Hall.) 

*  Chaux  carbonat6c  polrenikntB.  Hauy,  Brmgnkirt, 
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Agaric  mineral  may  resemble,  and  even  pass  into  the  purer  varietief^ 
of  calcareous  tufa^ — ^It  is  sometimes  employed  for  whitening  houses  and 
walls,  and  as  a  substitute  for  whiting. 

SuBSPScjKS  8.  Concreted  Carbonate  of  Lime. 

Calcareous  concretions  exhibit  some  diversity  of  structure,  and  an 
uncommon  variety  of  imitative  forms,  resulting  from  the  peculiar  cir- 
cumstances, under  which  they  have  been  produced.  Their  structure  is 
usually  more  or  less  crystalline.  Sometimes  they  are  compact,  or  por** 
ous.  Frequently  they  appear  in  the  form  of  a  crusty  and  sometimes 
they  are  amorphous.  But,  in  almost  all  cases,  they  are  more  or  Jess 
obviously  composed  fit  a  series  of  successive  layers,  nearly  or  quite 
parallel,  whether  straight,  undulated,  or  concentric 

Var»  1.  oouTE.*  Jameson.  Fhillips.  This  variety  ^always 
occurs  in  globular  or  spheroidal  masses^  usually  very  small,  but 
varying  from  the  size  of  a  poppy  seed  to  that  of  a  pea.  These 
'globules  are  sometimes  composed  of  a  compact,  calcareous  nucleus, 
invested  by  concentric  layers,  variable  in  thickness.  These  layers, 
often  perceived  with  difficulty,  have  in  most  cases  a  compact  tex- 
ture. The  nucleus  is  sometimes  detached,  leaving  its  place  empty. 
(BouanoH.) 

The  Oolite  has  a  dull  fracture,  which  appears  to  be  splintery.  It 
J3  nearly  or  quite  opaque,  and  its  color  is  brown,  reddish  brown,  gray, 
yellowiA  or  whitish  gray.    Its  specific  gravity  is  about  ^64. 

It  is  an  impure  carbonate,  and  seldom  yields  good  lime. 

(Geological  situation  and  Localities.)  l^bese  globules  are  almost 
always  united  by  a  calcareous  or  marly  cement;  and  the  beds  or 
masseSi  thus  formed,  are  found  connected  with  rocks  of  recent  forma- 
tion, more  particularly  with  shell  limestone,  calcareous  sandstone,  and 
that  variety  of  compact  limestone,  called  Lias  limestone.  It  sometimes 
contains  organic  remains^ — Near  Bath,  England,  it  lies  over  the  Lias 
limestone^-— It  extends  with,  but  little  interruption  from  Somersetshire 
to  the  Humber,  in  Lincolnshire.  (Jameson,) 

In  the  United  States.  In  Illinois,  Gallatin  County,  on  Peter's 
Creek,  in  globular  concretions  about  the  size  of  mustard  seed  shot, 
composed  of  concentric  layers,  embracing  a  nucleus ;  sometimes  the 
nucleus  is  wanting,  and  a  cavity  appears  in  or  near  the  centre  of  the 
globule*  These  globules  are  united  by  a  calcareous  cement.  (Jesshf*) 
—In  JWtr  Poric,  ii  Corlaer's  Hook,  near  the  city,  in  alluvial  deposite ; 
it  consists  of  aggr^ated  globules,  about  the  size  of  mustard  seed,  and 
composed  of  concentric  layers.  (Fierce  ^  Torret.) 

*  L'OoIile.  Mtmhmnl,      Ckauz  carbonate  Oolithe.   BnngniarU      Chtax  evtenAtfe  ^lobali- 
Ibime.  Hmftff,     RMfmtcia.  f¥emfr,    Orifbrm  limestone.  Kinoan.     SclunHgcr  Kalkilrin.  nau*- 
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(Uses  and  Remarks*)  This  stone  is  soft,  when  first  remoTed  from 
the  quarry,  but  hardens  by  exposure  to  the  air.  Some  Tarieties  are 
Amplojed  as  a  building  stone,  particularly  in  England,  where  the 
^.^.  Oolite  is  known  by  the  names  Bath  stone,  Ketton  stone,  and  Portland 
"^-^tone. — With  this  stone  are  built  St  PaiiPs  and  Somerset  House. 
(Jameson.) — ^Those  varieties,  which  are  oAsily  penetrated  by  water, 
are  sometimes  formed  into  wine  coolers,  at  the  surface  of  which  ertp* 
oration  is  constantly  takinig  place. 

The  name  Oolite  is  derived  from  the  Greek  tiof,  an  egg,  and  Mh, 
a  stone. — The  older  mineralogists  supposed  these  globules  to  be  the 
petrified  roes  of  fish ;  and  hence  the  name  roestone.  Daubenton  and 
others  suppose  them  to  be  limestone  granulated  by  attrition  with  water. 
This  opinion,  however,  does  not  explain  the  formation  of  the  concentric 
layers,  of  which  their  exterior  is  sometimes  composed.  The  existence 
of  these  layers  is  denied  by  some ;  and  indeed  the  closeness  of  the 
texture  often  renders  it  difficult  to  distinguish  them. 

2.  pisoLrrE.*  This  variety  occurs  in  globular  or  sphenndal  concre- 
tions, usually  about  the  size  of  a  j^eo,  though  sometimes  lai^r.  These 
concretions  are  composed  of  distinct,  concentric  layers,  and  almost 
invariably  contain  a  grain  of  sand,  or  some  other  foreign  substance,  as 
a  nucleus.  The  Pisolite  is  nearly  or  quite  opaque,  and  has  a  dull,  even 
fracture.    Its  colors  are  white,  yellowish  white,  brownish  or  reddish. 

These  concretions,  sometimes  detached  and  scattered,  are  more  fre- 
quently united  by  a  calcareous  cement  Thus  united,  they  form  masses 
of  various  sizes,  and  also  continuous  beds,  which  are  sometimes  covered 
by  alluvial  deposites. 

The  Pisolite  has  been  found  chiefly  near  the  warm  springs  of  Carls* 
bad  in  Bohemia,  and  the  baths  of  St.  Philip  in  Tuscany. 

(Remarks.)  The  structure  of  the  Pisolite  and  the  situation,  in 
which'  it  is  f^nd,  seem  to  indicate  the  mode  of  formation.  The  par- 
ticles of  sand,  or  nuclei  of  these  concretions,  were  probably  raised  and 
suspended  by  an  agitated,  or  rotatory  motion  of  the  waters  of  certain 
springs  or  streams,  strongly  impregnated  with  calcareous  particles. 
These  particles  were  then  deposited  around  the  floating  nuclei,  which, 
being  thus  incrusted  with  a  series  of  layers,  become  sufficiently  heavy 
to  fall  through  the  fluid. 

The  name.  Pisolite,  is  derived  from  the  Greek  Trte-of,  a  pea,  and 
Af^«<,  a  stone. 

3.  cALCAiiEous  siNTER.t  This  Variety  embraces  most  of  the  imita- 
tive forms  of  carbonate  of  lime,  and  may  be  stalactical,  tuberose,*  mam- 

*  La  Piiolitc.  Brtchant.  Chmx  carbonate  concretionnte  Pisolithe.  Brongniart.  Erbscwtcini 
IVerner,    Peutone.  Jameton,  AilUn.  Phillip*.    Chaax  carbonatee  globalifbrme.  Hauy. 

t  KaUuinter.  tTemer.  Cale  sinter.  Jameson,  La  Stalactite  caleaire.  Brochant,  Chaos  aaho- 
natec  concretionnec  Uauy.    Stalactitic  carbonate  of  lime.  Jikin.  PhilUfit. 


STALACTITBU  ITS 

miliary,  Teniform,  globular,  cylindrical,  tubular,  branched,  or  in  large, 
undulated  masses,  &c*    But,  undTer  all  its  forms,  it  is  composed  of  a. 
series  of  successive  layers,  concentric,  plaae,  or  undulated,  and  nearly 
or  quite  fmrallel.    Tliese  layers,  however,  in  some  cases  are  not  dis-*v; 
tinct,  unless  the  m'ass  be  large. 

The  structure  of  these  concretions  is  more  or  less  crystalline,  ac- 
cording to  Ihe  different  circumstances,  under  which  they  were  formed. 
The  fibrous  structure  most  frequently  occurs ;  and  the  cross  fracture  of 
liie  fibres,  though  often  foliated,  is,  in  some  cases,  undulated  or  uneven. 
These  differences,  however,  of  the  cross  fracture  are  united  by  imper- 
ceptible shades. 

STALAOTiTc.  Thesc  stalactites,  particularly  when  small,  are  most 
frequently  conical  or  cylindrical.  But  when  larger,  they  become  irreg- 
ular, their  surface  being  tuberous,  undulated,  &c.  and  sometimes  even 
branches  appear.  Their  external  surface  is  commonly  rough,  often 
coated  with  minute  crystals.  In  some  instances  a  well  defined  crystal 
terminates  the  stalactite ;  in  other  instances  a  protuberance  appears 
near  the  extremity,  forming  a  kind  of  cap,  resembling  a  mushroom,  &c. 
When  these  conical  stalactites  are  short  and  large,  tliey  unite  and  • 
appear  reniform. 

Their  structure,  sometimes  foliated,  is  commonly  fibrous,  with  di- 
verging or  radiated  fibres,  having  a  pearly  or  silken  lustre ;  sometimes 
the  texture  appears  compact  and  the  fracture  splintery.  They  are 
usually  more  or  less  translucent ;  their  most  common  color  is  white, 
either  pure,  or  tinged  with  gray,  yellow,  or  brown ;  and  they  occasion- 
ally exhibit  shades  of  green,  red,  blue,  &c.  arising  from  the  presence 
of  metallic  matter. 

(Mode  of  formation.)  Stalactites  are  evidently  A)rmed  by  th^ 
filtration  of  water,  containing  calcareous  particles,  through  pores  or 
fissures  in  the  roofs  of  those  caverns,  which  are  frequent  in  limestone. 
The  water,  having  percolated  through  the  roof,  there  remains  suspend- 
ed in  drops.  Evaporation  commences  at  the  exterior  of  tlie  drop,  and 
the  calcareous  particles  are  deposited  on  the  roof  of  the  cavern  in  the 
form  of  a  little  ring,  which  extends  by  degrees,  till  a  small  tube  is  pro- 
duced. The  bore  of  this  tube  is/  in  most  cases,  gradually  diminished 
by  successive  deposites,  till  it  becomes  entirely  closed,  and  the  stalac- 
tite then  increases  by  concentric  layers,  applied  to  the  exterior.  Thus  ■ 
cylinders  or  cones  more  or  less  regular  are  produced,  and  sometimes 
80  enlarged,  that  they  unite  with  each  other. 

TuhuUir  stalactites.  Sometimes  the  initial  tube  just  described  doea 
iMt  become  obstructed,  but  passes  longitudinally  through  the  axis  of  the 
stalactite.  Such  stalactites  sometimes  have  a  uniform  thickness,  like 
a  quill.    Their  structure  is  distinctly  foliated  i  sometimes  the  laminse 
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extend  through  the  diameter  of  tlie  cylinder,  but  still  preafudt  the  €avi'* 
tj  of  the  tube  in  the  place  of  the  axis. 

STALAGMITE.  ALABASTER.*  While  the  stalactite  is  fonniiigy  a  |Mirt 
of  the  water  drops  from  the  unfinished  stalactite  on  the  floor  of  the 
cavern,  or  trickles  down  the  sides,  and  thus  produces  those  calcareou 
concretions,  called  stalagmites  ;  and,  when  large,  they  bear  the  name 
of  alabaster.  These  concretions,  when  attached  to  ibe  sides  of  tiie 
cavern,  are  merely  plates  or  thin  crusts.  But,  on  the  flow  of  the  car- 
ern,  they  often  form  large  masses,  sometimes  rising,  till  they  meet  the 
stalactites,^pendent  from  the  roof,  and  extending  in  all  directiom^  till 
the  whole  cavern  is  nearly  or  quite  filled. 

These  deposites  are  essentially  composed  of  parallel  lajers,  almost 
always  undulated,  and  conformable  to  the  surface  of  the  soU»  on  which 
they  rest.  Sometimes  large  protuberances  are  formed,  and  indeed  a 
great  variety  of  imitative  forms  are  produced  even  by  the  spray  or 
scattered  drops  from  the  surface  of  the  growing  stalagmite.  Hence» 
with  the  assistance  of  a  lively  imagination,  the  observer  may  perceive  in 
;  tkese  caverns  almost  any  object,  which  he  pleases ;  hence  tiie  growing 
and  luxuriant  descriptions  of  travellers,  who  have  entered  tiiem,  espe* 
daily  with  the  light  of  a  candle. 

These  concretions  may  have  a  foliated,  fibrous,  or  granulai*  struc- 
ture ;  and  their  parallel  layers  may,  in  general,  be  distingui^ed  by  a 
difference  of  density,  or  translucency,  or  color.  Thdir  ool<n*,  seldom  a 
pure  white,  more  frequentiy  presents  shades  of  yellow,  red,  or  browns 
arranged  in  undulating  or  concentric  stripes,  or  in  spots. 

(Ckological  situatiotuj  We  hardly  need  remark,  that  calcareous 
unter  is  found  only  in  fissures,  or  in  caverns,  often  very  large,  which 
80  frequently  exist  in  calcareous  rocks.  Certain  springs,  however, 
whose  waters  contain  carbonate  of  lime,  oft^  form  deposites^  which 
may  be  referred  to  this  variety. 

(Localities.)  Among  the  more  remarkable  foreign  localities  of  cal- 
careous sinter  are  the  grotto  of  Antiparos  in  the  Archipelago^  Banman^s 
cave  in  the  Harz,  Pool's  Hole  in  Derbyshire,  the  caves  of  La  Babne  in 
Savoy,  and  of  Auxelle  in  Franche-Comt^w-— Fine  specimens  of  Alabas- 
ter are  found  in  Spain,  near  Grenada,  &Cw — ^in  Italy  ^— Sicily  ;— -and 
Sardinia. — The  most  beautiful  alabaster,  employed  by  the  anciaits, 
is  supposed  to  have  been  found  in  Egypt  in  mountains,  west  from  the 
Red  Sea. 

In  the  United  States  are  many  caverns,  containing  calcareous  sinter. 
In  •Arkansas  Territory,  on  Findley's  Fork,  is  a  cavern  containing 
large  stalactites,  and  also  alabaster  in  masses  ^ufficientiy  large  and 

*  Chaux  carboBit^  coDcretionn6e  Altetre.    Brongnigrt*     Chaoz  dttboaalM 
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compact  to  be  employed  in  the  arts.  (Schoolcraft.) — In  Missouri^  on 
Cave  Creek,  emptying  into  Current's  river,  are  caverns,  containing 
stalactites,  pendent  from  the  roof,  and  sometimes  reaching  the  floor. 
(Schoolcraft,) — ^In  Virginia^  are  Madison's  cave,  on  the  north  side 
rf  the  Blue  Ridge;  and  Wier's  cave,  in  Rockingham  County. — Wier's 
cave  is  about  I J  mile  in  extent,  from  3  to  40  feet  high,  from  2  to  30 
feet  wide,  and  divided  into  various  apartments ;  this  cavern,  which  is 
in  blue  limestone,  exhibits  both  stalactites  and  stalagmites  of  great  size 
and  beauty ;  some  of  the  stalactites  are  delicately  white.  (Kajv,) — In 
Maryland^  Washington  County,  in  Hughes'  cave-— In  JV^ir  York^  at 
Bethlehem,  calcareous  stalagmite  is  found  in  parallel  layers  on  the  bot- 
tom of  a  cavern.  (Beck  S[  Eaton,J — Also  at  Rhinebeck,  fine  speci- 
mens of  stalactite  and  stalagmite  occur  in  caverns.  (Schaeffer.J 

(Uses  and  Remarks.)  When  any  of  these  concretions,  but  more 
particularly  the  stalagmite,  becomes  large  and  is  susceptible  of  a  good 
polish,  it  is  employed  in  the  arts  under  the  name  of  atahasUr  or  calca- 
reous alabaster.  And,  although  this  alabaster  and  marble  are  composed 
of  the  same  ingredients,  it  is  not,  in  general,  difficult  to  recognise  the 
former  by  its  parallel  layers,  and  the  arrangement  of  its  colors,  already 
opientioned. 

A  very  singular  mode  of  manufacturing  calcareous  alabaster  has 
been  invented  by  Dr.  Vegni,  and  employed  at  the  hot  baths  of  St  Philip 
in  Tuscany.  This  water,  impregnated  with  carbonate  of  lime,  is  madtf 
to  fall,  in  very  minute  drops,  into  hollow  moulds,  representing  various 
works  in  bas  relief.  -  After  a  few  months,  a  very  beautiful,  white  depos- 
ite  is  produced,  sufficiently  hard,  and  faithfully  exhibiting  the  bas 
relief. 

A  sarcophagus  of  alabaster,  more  than  9  feet  in  length,  and  nearly 
4  feet  in  width,  has  recently  been  discovered  in  an  ancient  tomb  at 
Thebes,  in  Egypt,  by  Belzoni.    Its  sides  are  about  9^  inches  thick, 
-  translucent,  and  ornamented  with  carved  figures. 

The  terms  stalactite  and  stalagmite  are  derived  from  the  Greek 
rtmXm^^f  to  drop. 

Ap  CALCAREOUS  TUFA.*  This  substauce  is  deposited  from  water  un- 
der circumstances  very  unfavorable  to  crystallization;  often  indeed 
from  water  in  rapid  motion.  It  is,  in  fact,  chiefly  an  earthy  precipitate, 
and  is  sometimes  almost  destitute  of  solidity.  It  is  seldom  compact, 
but  usually  in  porous,  cellular,  or  spongy  masses,  whose  surface  is  often 
undulated.  Its  fracture  is  dull,  earthy,  or  uneven,  and  seldom  gives 
indications  of  a  foliated  or  fibrous  structure*  It  is  nearly  or  quite 
opaque,  ind  usually  gray,  often  with  a  shade  of  yellow^ — ^It  has  a  low 

•  K«]k  toft  Rremar*  Cale  Xs^  iametn^    Cbaw  cvkopMte  eonacttoiiDte  titf;  Bnngniart* 
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but  variable  specific  gravity,  and  its  hardness  and  sotidity  are  macb 
increased  bj  exposure  to  the  air. 

Tufa  is  impure,  and  often  contains  sand,  leaves,  mosses,  roots  and 
stems  of  vegetables,  fluviatile  shells,  and  even  the  horns  and  bones  of 
animals.  It  sometimes  resembles  indurated  mortar,  or  is  in  branches,  &c« 

(Geological  situation.)  Calcareous  tufa,  though  sometimes  in  lai]ge 
musses,  is  found  in  alluvial  earths,  and  never  at  a  great  depth  below  the 
surface.  It  is  sometimes  deposited  from  rain  water,  which  has  washed 
calcareous  substances ;  and  is  often  found  near  springs,  whose  watera 
contain  carbonate  of  lime« 

A  tufa  of  a  fine  grain,  porous  or  nearly  compact,  is  sometimes  found 
immediately  under  the  soil,  or  under  beds  of  clay  or  marl,  in  Tallies, 
surrounded  by  calcareous  mountains,  whence  it  has  ori^nated.  It  of- 
ten contains  fluviatile  shells,  and  sometimes  marine  shells,  broi^t  from 
the  mountains*  A  lake  near  Solfaterra,  in  Italy,  annually  deposites 
tufa,  several  inches  in  thickness. 

( Uses,)  It  is  sometimes  'sufficiently  hard  to  be  employed  as  a 
building  stone.  The  city  of  Pasti  in  Italy  is  said  to  be  built  with  a 
tufa.  The  travertino  of  the  Italians^  of  which  the  churches  and  other 
monuments  of  Rome  are  constru<fted,  is  by  some  supposed  to  be  tu&a 
while  by  others  it  is  referred  to  compact  limestone. 

CALCAREOUS  INCRUSTATIONS.*  Thesc  RTe  a  kind  of  tufa*  They  arc 
found  investing  the  exterior  of  other  bodies,  and  thence  derive  their 
form.  Among  the  substances,  thus  incrusted,  are  other  minerals,  organ- 
ic bodies,  particularly  those  belonging  to  the  vegetable  kingdom,  and 
the  interior  of  tubes  or  cavities.  Hence  the  interior  of  certain  aque- 
ducts becomes  gradually  incrusted,  and  eventually  filled  by  calcareous 
deposites  from  the  water,  which  passes  through  them  ;  of  which  there 
is  a  striking  example  in  the  waters  of  Arcueil,  near  Paris. — Hence  in 
the  formation  of  calcareous  geodes,  the  cavity  is  generally  incrusted 
before  the  production  of  those  crystals,  which  often  render  their  inte- 
rior extremely  beautiful. — In  JWtr  Fork,  at  Niagara  Falls,  calcareous 
incrustations  appear  on  moss.  (Morton.) 

Vegetables  even  of  the  most  delicate  texture,  when  immersed  in 
waters,  containing  carbonate  of  lime,  become  incrusted,  but  still  pre- 
serve their  form  perfectly  distinct  in  every  branch.  Hence  the  origin 
of  the  osteocoUa,  to  which  has  been  attributed  the  property  of  facilitat- 
ing the  union  of  a  fractured  bone.  It  is  in  fact  the  incrusted  stem  of 
a  vegetable,  and  somewhat  resembles  the  bone  of  an  animal ;  for  the 
stem  itself  becomes  decayed,  leaving  a  cavity  or  blackish  line. — ^The 
«ame  name,  according  to  Jameson,  is  sometimes  given  to  an  aggregate 
of  bones  and  calcareous  tufa. 

*  Chaos  ctrbonat^e  concretioniifte  incniitaate.  Hauy^  BrangrdarU 
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Carbonate  of  lime  is  sometimes  pseiidomorphom,  having  been  mould- 
ed in  the  cavity  of  a  shell,  or  some  other  substance.  Of  this  the  ammo- 
nite  (comu  Ammonis)  is  an  example. 

Subspecies  9.    Argentine.    Kirwan, 

Sdiiefer  Spath.  Werner,  Hautmann.  Slate  Sptr.  Jameifu  Cbmax  earbonatfe  nftcrfe.  Hauy,  Chaiuc 
carbonate  nacrte  argentiBe.  BrmgtdarU  ht  Spath  Mhisteav  Mrochant,  Sehiefer  Spar.  AUdn, 
PhUlUu, 

This  mineral  has  a  laminated  or  rather  slatj  structure.  Its  laminae 
or  layers,  usually  curved  or  undulated,  are  seldom  perfectly  parallel ; 
but  their  surface  has  almost  always  a  pearly  lustre,  somewhat  shining. 
It  also  occurs  in  thin  plates  variously  intersecting  each  other.  Ac- 
cording to  Bournon,  the  lamince  are  composed  of  minute  rhombs, 
whose  summits  are  so  deeply  truncated  perpendicularly  to  the  axis, 
that  only  a  very  thin  portion  of  the  rhomb  remains.  Indeed  this 
mineral  sometimes  presents  the  primitive  rhomb.  It  is  translucent, 
at  least  at  the  edges  ;  and  its  color  is  white,  often  shaded  with 
gray,  green,  yellow  or  red.  It  is  easily  broken  ;  and  its  specific 
gravity  is  2.64. 

It  b  nearly  a  pure  carbonate  of  lime,  often  containing  a  litUe  oxide 
of  iron  or  manganese.  (Bucholz.)  Hence,  at  a  red  heat,  it  often 
becomes  reddish  brown.    It  effervesces  strongly  in  acids. 

It  is  found  in  primitive  rocks,  and  frequently  in  metallic  veins  or 
beds,  as  in  Saxony,  Cornwall,  and  Norway^ — It  also  occurs  in  primitive 
limestone,  as  in  Sutherland. 

In  the  United  States^  in  Connecticut^  at  Washington,  it  occurs  in 
primitive  limestone.  (Brace, J 

Var,  1.  APHRiTE.*  Jameson,  This  variety  occurs  in  small  masses, 
sometimes  solid,  but  more  frequentiy  tender,  or  even  friable.  It  is 
composed  of  lamellse  or  scales,  which  have  a  pearly  lustre,  more  or 
less  shining,  and  often  somewhat  metallic.  It  is  very  soft  to  the  touch ; 
opaque ;  and  its  color  is  usually  white,  often  with  slight  shades  of  yel- 
low, red,  or  green.  It  is  suggested  by  Bournon,  tiiat  its  lamellae  or 
scales  are  deeply  truncated  rhombs,  lying  in  various  directions. 

This  variety  is  connected  by  insensible  shades  with  the  Argentine 
first  described.  Hence,  in  some  specimens,  it  becomes  more  solid,  is 
slightiy  translucent,  when  very  thin,  and  exhibits  a  lamellar  or  slaty 
structure,  with  lamellae  often  curved  or  undulated. 

It  is  usually  found  in  cavities  or  veins,  or  forming  crusts,  in 
secondary  limestone.  It  thus  occurs  in  Misnia,  Thuringia,  and 
Hessia. 

Its  name  is  derived  from  the  Greek  ^t^^e^,  froth, 

*  Schanm  erde.  Werner,    Chaxa  carbonated  nacrte  talqueuse*  BrmgniarU   L'ecnme  de  terrv. 
Brtctejtf.  SilTerj  chaUu  JOrwaiu  Apbrit,  Hgfummn*         ^ 
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Subspecies  10.   Magnesian  Carbonate  of  Libte. 

ChAox  earboiuitte  mMgaisnSsn*  Hmty,  Cluuix  caz1>onat§e  leate*  Brtrngnkat, 

This  mineral,  while  dissolving  in  nitric  acid,  produces,  in  most  caseg^ 
a  very  moderate  effervescence ;  sometimes  indeed  scarcely  visible,  un- 
less the  mineral  be  reduced  to  powder.  And  by  this  peculiarity,  in 
connexion  with  some  of  its  physical  characters,  it  may  generally  be 
distinguished  from  the  other  subspecies  of  carbonate  of  lime.  Some 
varieties,  however,  effervesce  rapidly  in  nitric  acid ;  and,  in  this  case, 
mnless  some  of  the  physical  characters  be  sufficiently  decisive,  recourse 
must  be  had  to  some  chemical  experiment  to  ascertain  the  presence  of 
magnesia.^ — It  is  harder,  than  calcareous  spar ;  indeed  its  hardness  Is 
sometimes  equal  to  that  of  fluor  spar,  and  some  of  its  varieties  give 
sparics  with  steel,  but  probably  from  the  presence  of  quartz. 

It  presents  several  varieties,  differing  more  or  less  from  each  other 
in  external  characters  iLnd  composition.  ' 

This  mineral  is  essentially  composed  of  carbonate  of  lime  and  car- 
bonate of  magnesia,  as  wQl  be  stated  under  the  different  varieties.  The 
proportions,  however,  are  not  uniform. 

Var.  1.  crtstaixized  magnesian  carbonate  of  lime.*  Rhomb  spar* 
It  occurs  both  massive,  and  in  crystals,  of  which  the  most  common  form 
is  a  rhomb,  sometimes  truncated,  and  sometimes  with  rounded  edges. 
The  angles  of  the  rhomb  are  106**  15'  and  73**  45'.  (Wollaston.) 

It  has  a  foliated  structure,  and  is  easily  divisible  into  rhombs.  Its 
internal  lustre  is  strongly  shining,  and  more  pearly  than  that  of  calca- 
reous spar.— Its  specific  gravity  is  about  2.8 ; — and  it  is  very  sensibly 
harder  than  calcareous  spar. — It  is  translucent,  at  least  at  the  edges, 
and  its  crystals  are  nearly  semitransparent.  Its  usual  colors  are  gray- 
ish or  yellowish  white,  pale  yellow,  or  yellowish  brown.  A  specimen 
from  the  Tyrol  yielded  Klaproth  carbonate  of  lime  52,  carbonate  of 
magnesia  45,  oxide  of  iron  3.  In  another  from  Galloway,  Murray  found 
carbonate  of  lime  56.6,  carbonate  of  magnesia  42.0; =98.6. 

This  variety  appears  to  pass  by  imperceptible  shades  into  Dolomite, 
to  which  it  has  the  same  relation,  as  calcareous  spar  to  granulac 
limestone. 

(Geological  situation  and  Localities.)  It  is  found  in  chlorite  slate, 
steatite,  serpentine,  granular  limestone,  and  magnesian  limestone,  some- 
times associated  with  talc,  asbestus,  tremolite,  &c.  It  sometimes  occurs 
in  metallic  veins,  and  has  been  observed  in  gypsum. — ^It  is  found  in  the 
Tyrol,  Sweden,  Scotland,  &c. 

In  the  United  States.  In  Maryland^  21  miles  from  Baltimore,  in 
primitive  limestone,   (HArDEN.)^^ln  Pennsylvania,   13  miles  from 

*  Ranten  tpath.  Werner,  Rhombtpar.  Jameetu  Chaos  earbonatfe  lente  Piciitet  Brwngnian* 
Le  Spttb  magacnoo.  Bncham.  Bitiar  iptUi.  Bmtmtmn.  JSsattx  qpw.  P^/mp** 


J^hiladelphia«---lD  CownecHeut,  near  New  Haven,  it  Occurs  trith  asbes- 
tU8»  &€•  in  serpentine.  (8iLLiMAv.J — ^In  Masseuhusetts^  at  Williams- 
town,  on  compact  limestone;  its  crystals  are  sometimes  rhombs,  and 
sometimes  resemble  the  half  of  a  rhomb,  which  has  been  divided  in 
the  direction  of  the  longer  diagonal ; — also  at  Middlefield,  where  it  is 
laminated,  white,  and  yellowish,  in  soapstone  with  green  talc.  (DEnrEr.) 
—At  Soutteunpton  lead  mine,  it  occurs  in  veins  of  galana,  traversing 
granite*  (Eaton,) 

MiEiuTE.*  Jameson.  This  subvariety  occurs  both  massive,  and  in 
ihombic  crystals.  Its  structure  is  foliated,  sometimes  imperfectiy,  and 
sometimes  it  appears  radiated.  Its  laminse,  usually  curved,  have  a 
strong  pearly  lustre.  Its  masses  present  distinct  concretions,  which 
are  sometimes  granular,  and  sometimes  prismatic.  Its  color  varks  from 
asparagus  or  pale  green  to  greenish  white ;  and  it  is  translucent. 

It  contains  carbonate  of  lime  53.0,  carbonate  of  magnesia  42«5,  car- 
bonate of  iron  and  manganese  3.0  ;sas98.5.  (Klaproth.) 

It  is  imbedded  in  gypsum  in  Tuscany,  at  Miemo  $  hence  its  namei 
The  prismatic  variety  occurs  in  cobalt  veins  in  Gotha. 

i.  DOLOMiTE.t  KiRWAN.  J  A  MESON.  The  structuro  of  the  Dolomite 
is  almost  always  granular.  The  grains,  though  a  littie  variable  in  size, 
are  Usually  very  fine ;  they  differ  also  very  much  in  their  cohesion,  the 
mass  being  sometimes  solid,  and  sometimes  very  friable,  even  between 
the  fingers.  The  grains  have  a  lamellar  structure;  and  hence  the 
fracture  has  usually  a  glimmering  lustre.  In  fact,  its  texture  and  gen* 
eral  appearance  often  much  resemble  those  of  granular  limestone  with 
fine  grainsd — In  large  masses  it  sometimes  exhibits  a  slaty  structure ; 
and  in  some  instances  the  fracture  is  a  littie  splintery.^ — It  is  translu* 
cent  at  the  edges ;  and  its  color  is  white,  either  very  pure,  op  tinged 
with  gray,  yellow,  or  bluev— Its  specific  gravity  is  about  2.85. 

It  is  often  phosphorescent  in  the  dark,  both  by  friction  and  on  « 
heated  shovel.— It  is  sometimes  fiexibU,  when  sawn  into  thin  8labs# 
Flexibility,  according  to  Bellvue,  may  be  produced  in  most  varieties  of 
Dolomite  by  exposing  them  for  several  hours  to  a  considerable  degree 
•f  heat.  (See  flexible  marble,  p.  161.) 

A  specimen  from  St  Gothard  yielded  Klaproth  carbonate  of  limi? 
5:2,0,  carbonate  of  magnesia'  46.5,  oxides  of  iron  and  manganese 
0.75;«99.25. 

As  its  effervescence  in  nitric  acid  is  usually  feeble,  this  circum- 
stance will,  in  such  cases,  serve  to  distinguish  it  from  certain  granular 
limestones. 

*  Vtr&ety  of  Cluuiz  eurbonatfe  mign^iiftre.  Hauy, 

tDoknit.  Werner.  HausmaHn,  Dokmie.  Brechant.  Cfauiz  carbonate  magnet,  granalaire. 
Hauy.  Chaux  carbonate  lente  Dolomie.  Brpngniart.  Dolomute:  Aikin,  PhilUpi,  Iti  name  h  de- 
itvtd  fiviii  that  oTOe  «deliraled  Dotanea. 
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COLUMNAR  DOLOMITE.  J  A  MESON,      It   OCCUTS  Id    Small  Oiaflgeg,  COIQ* 

posed  of  prismatic  distinct  concretions.»-In  Russia,  it  is  imbedded  in 
serpentine,  and  is  sometimes  intermixed  with  fibres  of  asbestus.  It 
resembles  one  variety  of  trcmolite. 

(Geological  situation  and  Localities.)  The  Dolomite  is  often  found 
in  primitive  or  transition  mountains,  forming  large  masses,  beds,  or  veins. 
Hence  its  beds  sometimes  alternate  with  those  ef  mica  slate,  or  associate 
witli  granular  limestone,  or  are  in  contact  with  fetid  limestone^-^Near 
Yaralla,  in  Italy,  it  exists  in  a  vein,  traversing  granite. — It  sometimes 
constitutes  whole  mountains. — Dolomite  sometimes  contains  talc,  tre* 
molite,  quartz,  and  mica,  the  last  of  which  often  gives  it  a  slaty  struc- 
ture. It  also  embraces  magnetic  oxide  of  iron,  and  the  sulphurets  rf 
4ron,  lead,  zinc,  arsenic,  &c.  It  sometimes  forms  an  aggregate  with 
quartz. 

In  the  United  States.  In  JWtr  Fork,  near  the  city,  it  occurs  lai^ 
grained,  and  sometimes  with  indications  of  a  foliated  structure.  It  is 
not  phosphorescent ;  and  contains  tremolite.  (Bruce.) — In  CemfiecNcuf, 
at  Washington,  Litchfield  County,  in  very  beautiful,  white  masses,  fine 
grained,  and  resembling  loaf  sugar ;  it  is  so  friable,  that  it  crumbles 
between  the  fingers,  and  may  be  ground  in  a  common  flour  mill ;  it 
contains  tremolite.  This  Dolomite  effervesces  rapidly  with  nitric  acid ; 
and  is  employed  in  the  manufacture  of  mineral  waters^  one  quart  of  its 
powder  yielding  a  barrel  of  carbonic  acid  gas  by  heat,  and  two  thirds 
of  a  barrel  by  sulphuric  acid — also  at  Mil  ford  Hills,  near  New  Haven, 
mixed  with  quartz  and  tremolite.  (Silliman.) — At  Litchfield,  it  also 
contains  tremolite.  (Brace.) — In  Massachusetts,  at  Great  Barrington, 
Dolomite,  containing  bladed  crystals  of  tremolite,  occurs  at  the  foot  of 
a  hill  of  mica  slate.  At  Sheffield,  it  contains  tremolite  in  parallel,  di- 
verging, and  stellate  fibres ;  some  of  its  masses  exhibit  fibres  two 
feet  long.  It  is  also  found  at  Stockbridge,  Pittsfield,  Williamstown,  and 
Adams,  and  extends  with  the  Hoosack  to  the  north  part  of  Berkshire 
County.  Indeed  this  Dolomite  appears  to  extend  from  N.  to  S.  through 
the  whole  of  the  western  part  of  Massachusetts,  in  the  vicinity  of  the 
Hoosack  and  Housatonic,  and  is  probably  connected  with  that  at  Wash- 
ington^ &c.  in  Connecticut  (Dewet.) — Also  at  Middlefield. 

3.  MAONESiAN  LiM£STON£.*  Tennant.  Tliis  Variety  occurs  in  ex- 
tensive, amorphous  masses.  Its  fracture  is  in  part  granularly  and  mi- 
nutely foli&ted,  and  in  part  splintery  or  conchoidal,  with  a  glimmering 
or  glistening  lustre. — ^It  is  translucent  at  the  edges ;  and  its  usual  col- 
ors are  yellowish  gray  or  yellowish  brown. 

In  a  specimen  from  Sunderland^  Thomson  found  carbonate  of  lime 
^1.5,  carbonate  of  magnesia  44.8,  insoluble  matter  1.6 ;» 97.9.      It 
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effervesces  slowly  in  acids. — ^In  a  specimen  of  primitive  limestone^ 
Hisinger  found  lime  34*8,  magnesia  15.6,  carbonic  acid  and  water  45.3, 
oxides  of  iron  and  manganese  2.3;=  98.  Many  of  the  primitive 
limestones  of  Pennsylvania  contain  about  }4  per  cent  of  magnesia. 
(  Coops  B.) 

A  flexible  magnesian  limestone  from  near  Sunderland,  in  Englandi 
yielded  Thomson  carbonate  of  lime  62.0,  carbonate  of  magnesia  35.9> 
insoluble  matter  1.6  ;=  99.5.  This  variety,  according  to  Jameson,  dis- 
solves in  acids  as  readily,  as  pure  carbonate  of  lime.  It  is  opaque,  has 
a  dull,  earthy  fracture,  and  in  large  masses  exhibits  a  slaty  structure* 
Its  flexibility  diminishes  by  the  loss  of  the  water,  it  contains.  But,  ac- 
cording to  Mr.  Nicol,  when  the  water  has  entirely  escaped,  its  flexi- 
bility returns.  (See  Flexible  marble.) 

ouRHOFiTE.  Jameson.  This  mineral  is  snow  white,  and  has  a 
dull,  slightly  conchoidal  or  even  fracture,  its  specific  gravity  i^  2.76* 
—It  contains  carbonate  of  lime  70.5,  carbonate  of  magnesia  29.5« 
(Klaproth.) — It  forms  a  vein  in  serpentine  in  Lower  Austria,  near 
Gurhof;  hence  its  narne^— *It  somewhat  resembles  semiopal. 

(Geological  situation  and  Localities.)  Magnesian  limestone  forms 
extensive  beds  in  England ;  and  from  Nottingham  to  Sunderland*  it 
lies  over  the  coal  formation.  At  Matlock,  in  Derbyshire,  it  contains 
shells,  and  is  incumbent  on  horizontal  strata  of  shell  limestone,  or  oc- 
curs in  veins  with  galena« — ^Near  Bristol,  England,  its  beds  are  some- 
times contained  in  compact  limestone^— -In  the  Isle  of  Man,  it  occurs 
in  limestone,  which  rests  on  graywack^w — Magnesian  limestone  is  also 
connected  with  primitive  rocks. 

In  the  United  States.  In  Pennsylvania,  Chester  County,  it  is  con- 
nected with  primitive  strata^  and  sometimes  contains  hornblende. 
(CoopEx.J-^ln  J^ew  Jersey,  at  Hoboken,  it  forms  veins  from  one  line 
to  one  foot  in  width,  traversing  serpentine.  It  is  very  white,  and, 
though  so^ietimes  granular,  its  texture  is,  in  general,  very  compact, 
causing  the  mineral  to  resemble  opaque  quartz.  It  is  unusually  hard> 
often  gives  sparks  with  steel,  and,  when  scraped  with  a  knife,  yields  a 
reddish  phosphorescence.  It  effervesces  very  slowly,  even  when  in 
powder,  but  is  almost  entirely  soluble  in  acids.  (Pierce  Sf  Torre r.) 

(Uses.)  The  lime,  which  it  yields  by  calcination,  forms  a  valuable 
cement.  It  is  also  employed  in  agriculture,  but  with  different  r^ults, 
depending  on  the  nature  of  the  soil,  or  the  quantity  used.  When  ap- 
plied in  large  quantities,  it  has  been  usually  found  injurious  to  v^ta- 
tion.  Hence  probably  the  unfavorable  opinions,  expressed  by  many, 
in  regard  to  the  use  of  magnesian  lime.  It  is  sometimes  called  hot 
lime^ — In  Pennsylvania,  according  to  Professor  Cooper,  it  is  employed 
with  advantage  in  agriculture,  but  in  less  quantity  than  common  lime. 

24 
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Its  effect  ou  the  soil  is  found  to  be  more  powerful  than  that  of 
mon  lime.     From  20  to  30  bushels  are  applied  to  an  acre  of  com 
or  oat  land. 

Subspecies  11.     Brown  Spar.    Jameson. 

Bnan  Spatlu  U'emer,  Haumtann*  Chaux  curfaonat^  bnnuMante.  Brwngt^aru  Cluuix  cMfaonrtfa 
fcrro-manganfwfrfe.  Hauy,  Sidero  calcite.  Kirwon,  Le  Syatk  bniniwMti  i  Brwdmm*  TmA 
8p«r.  PhilUpi* 

This  substance  is  best  distinguished  by  its  chemical  characterB. 
Its  structure  is  usually  foliated ;  and  the  laminfle,  often  curved*  have  a 
pearly  lustre  more  or  less  shining,  or  sometimes  resinous,  or  almost 
metallic  The  exterior  also  presents  the  same  pearly  appearance^  un- 
less prevented  by  partial  decomposition. 

Its  crystals  resemble  those  of  calcareous  spar;  but  their  planea  are 
often  curved,  or  their  form  is  lenticular,  or  their  thin  edges  are  some- 
times bent  up,  like  those  of  a  hat.  Sometimes  very  minute  rhombic 
crystals  are  so  intimately  grouped,  that  the  minend  presents  a  scaly 
appearance. 

It  occurs  also  in  laminated  masses,  sometimes  globular,  reniform,  or 
cellular.  It  has  also  been  observed  with  a  fibrous  texture.  The  glob- 
ular masses  are  sometimes  composed  of  fibres^^-Sometimes  also  its 
masses  are  composed  of  columnar  or  prismatic  concretions. 

It  is  harder  than  calcareous  spar,  and  sometimes  as  hard  as  rhomb 
spar.  Its  specific  gravity  varies  from  2.83  to  3/)0.  (Boumnon.)  It  is 
more  or  less  translucent,  at  least  at  the  edges,  and  the  crystals  are 
sometimes  semitransparent.  Its  color  is  white  or  gray,  either  pure,  or 
tinged  with  yellow  or  red ;  it  also  presents  several  shades  of  red  and 
yellow,  and  is  sometimes  brownish,  &c.  The  lighter  c<^ored  varieties 
best  exhibit  the  pearly  lustre ;  but  in  proportion  as  the  iron  and  man- 
ganese increase,  its  colors  appear,  and  its  pearly  lustre  diminishes^— It 
sometimes  moves  the  needle,  when  examined  by  douUe  magnetism* 

(Chemical  characters*)  Before  the  blowpipe  it  becomes  yellowish, 
or  dark  brown  ;  and  hence  its  name.  Even  exposure  to  the  aiir  dar- 
kens its  colors,  in  consequence  of  the  combination  of  oxygen  with  its 
metallic  ingredients.  It  undergoes  the  same  changes  of  color  in  mtric 
acid,  in  which  it  dissolves,  tliough  in  most  cases  with  but  little  effer- 
vescence, and  produces  a  yellowish  solution.— When  heated  by  the 
blowpipe,  it  often  becomes  magnetic.  A  specimen,  analyzed  by  Hisin- 
ger,  yielded  lime  27.97,  magnesia  21.14,  carbonic  acid  44.6,  oiiide  of 
iron  3.4,  oxide  of  manganese  1.50 ;»:  98.61.  In  another,  Kiaproth 
found  carbonate  of  lime  51.5,  carbonate  of  magnesia  32.0,  carbonate  of 
iron  7,5,  carbonate  of  manganese  2.0,  water  5.0;»98. 

This,  like  the  preceding  subspecies,  is  a  magnesian  carbonate  of 
lime ;  but  it  contains  vaiiable  proportions  of  the  oxides  of  iron  apd 
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manganese,  extending  from  4  to  15  per  cent  or  more.  By  ati  increase  of 
its  metallic  ingredients  it  obriously  approaches  sparry  iron  ore,  from 
which  it  is  often  difficult  to  distinguish  some  specimens  of  Brown  spar. 

(Geological  situation  and  Localities^)  Brown  Spar  most  frequently 
occurs  in  metallic  veins,  accompanied  by  quartz,  the  carbonate  and 
fluate  of  lime,  the  sulphurets  of  lead,  zinc,  iron,  carbonate  of  iron,  &c. 
Sometimes  it  appears  in  groups  of  little  crystals,  investing  the  surface 
of  calcareous  spar,  and  other  substances. 

It  is  abundant  in  the  mines  of  England,  especially  in  those  of  lead. 

In  the  United  States^  in  Pennsylvania,  on  Conestago  Creek,  9  miles 
from  Lancaster,  with  adularia.  (Conrad.) — in  JV^ir  ForAc,  at  Leices- 
ter, on  Genesee  river,  in  dark  brown,  translucent^  lenticular  crystals, 
sometimes  so  grouped  as  to  present  a  scaly  aspect.  (Drwet,) — Also  at 
Clinton,  near  Hamilton  College.  (Tierce  S^  Torret.) — Also  in  a 
cavern  at  Bethlehem.  (Beck  S^  Eaton.) — In  Massadiusetts,  at  Leve- 
rett,  in  a  vein  of  galena.  (Hitchcock.)~^A\so  at  Charlestown,  cither 
amorphous,  or  in  riiombic  and  lenticular  crystals,  in  veins  and  fissures 
traversing  argillite.  (S.  L.  ^  J.  F.  Dana.) 

Subspecies  12.    Silioeovs  Carbonate  of  Lime. 

Chaax  cftrboiulfe  quartzifereb  Hauy*  Brongniart,    Soraetimei  called  eiTnallized  Mndiiatifr 

of  FooUiBbloiii. 

This  mineral,  at  first  view,  so  much  resembles  a  sandstone,  that  it 
has  sometimes  been  called  by  that  name.  But  its  chemical  characters 
and  crystalline  form  establish  its  claim,  as  a  subspecies  of  carbonate  of 
lime.  It  is  crystallized  in  rhombs,  or  presents  itself  in  mammillary 
concretions,  or  in  amorphous  masses.  Although  its  structure  appears 
granular,  its  fracture  presents  shinibg  spots  by  the  light,  reflected  from 
its  crystallized  laminee.  It  is  sometimes  sufficiently  solid  to  give  fire  < 
with  steel,  and  Is  sometimes  friable.  It  is  opaque,  and  grayish  white  ; 
its  specific  gravity  is  2.6. 

In  nitric  acid,  its  calcareous  part,  about  one  third  of  the  whole, 
dissolves  with  effervescence.  It  sometimes  contains  44  per  cent  of 
carbonate  of  lime. 

(Qeologieal  situation  and  Localities.)  Its  crystals  are  found,  either 
solitary  or  in  groups,  in  certain  cavities,  existing  in  beds  of  calcareous 
sandstone.  When  these  cavities,  usually  filled  with  sand,  are  in  part 
empty,  it  is  sometimes  the  case,  that  one  half  of  the  crystal,  in  the  state 
of  a  pure  carbonate  of  lime,  projects  into  the  cavity,  while  the  other  half 
of  the  same  crystal  is  siliceoas.— These  crystals  seem  to  be  formed  by 
tiie  filtration  of  water,  containing  carbonate  of  lime,  into  the  aforemen- 
tioned cavities.  But  the  particles  of  sand  are  merely  envelq)ed  by  the 
caiiionate  of  lime,  and  do  not  prevent  it  from  assuming  one  of  its 
proper  forms. 


184  MADRBPOmTK.    FETID  OARBOKATE  OF  LIME. 

This  mineral  has  beoii  found  only  at  Fontainbleau  and  Nemours  in 
France.  In  the  same  vicinity  also  is  a  siliceous  limestone,  which  is 
often  cavernous ;  and  the  sides  of  its  cavities  are  sometimes  invested 
with  siliceous  stalactites,  or  crystals  of  quartz. 

SuBSpECJBS  13.    Madrepouite.    Brochant*  Phillips. 

MadrqMntefai.  Karttm.    Chaux  carboiiat6e  Madreporite.  BronfrtUart,   Priunatie  Iiwcnnitgi.  Jamtenm, 

Stang^Ueher  Anthralumit.  lfcu#fiMfifb 

It  is  found  in  large  rounded  masses,  composed  of  prismatic  or  near- 
ly cj'liiidncal  concretions,  either  parallel,  or  diverging  from  diflferent 
centres.  Its  structure  is  imperfectly  foliated ;  its  cross  fracture  is  con- 
choidal  or  even  ;  and  it3  lustre  usually  glistening  or  shining,  and  some- 
what resinous.  It  is  nearly  or  quite  opaque.  Its  coldrs  9re  gray, 
grayish  brown,  or  grayish  black,  and,  on  the  cross  fracture,  it  is  often 
nearly  or  quite  black.  Its  streak  is  grayw — When  rubbed,  it  emits  a 
fetid  odor. 

It  contains,  accoixling  to  John,  carbonate  of  lime  94.53,  oxides  of 
man]2:anese  and  iron  1.75,  oxide  of  carbon  1.00,  sulphur  0.50,  aluminc 
0.75,  silex,  alkali,  water,  &c.  1.47.  Klapi*oth  found  carbonate  of  lime 
93.0,  carbonate  of  iron  1.S5,  carbonate  of  magnesia  0.50,  carbon  0.5, 
sand  4.5. 

It  is  found  in  the  valley  of  RUssbach  in  the  Salzbui^ ; — and  at 
Stavern  in  Norway- — Tn  England,  near  Sunderland,  it  occurs  in  balls, 
varying  from  the  size  of  a  pea  to  two  feet  in  diameter,  in  magnesian 
limestone. 

Its  name  is  derived  from  a  supposed  resemblance  to  certain 
Madrepores. 

Subspecies.  14.    Fetid  Carbonate  of  Lime. 

Cliaux  carbonate  fetide.  Hauy.  Brwignlart,    Stinkitein.  Werner.  Haumann,    Stinkstone.  Jtomnwi. 
Swinettone.  Kirwan  Aikin,  Phillip*,    La  picire  poante.  Brtrhant* 

Hie  most  Striking  character  of  this  subspecies  is  the  fetid  odor, 
M'hich  it  exhales,  when  scraped  witli  a  hoi-d,  sharp  pointed  body.  Thia 
odor,  which  appears  to  arise  from  the  presence  of  sulphuretted  hydro- 
gen gas,  strongly  resembles  tlie  odor  of  putrid  eggs*— This  mineral 
usually  occurs  in  masses,  either  compact,  or  having  a  granular  or  fo- 
liated structure ;  its  fracture,  of  course,  is  various,  sometimes  earthy, 
uneven,  fine  splintery,  or  conchoidal,  and  sometimes  it  appears  granu- 
larly  foliated,  at  least,  in  certain  parts.  It  is  nearly  or  quite  opaque, 
and  usually  destitute  of  lustre.  Its  colors  vary  from  white  or  grayish. 
wliite  to  grayish  black,  brown,  yellowish  brown,  &c. 

It  has  also  been  found  in  grouped  prisms,  susceptible  of  mechanical 
division. — Sometimes  also  it  presents  a  globular,  botryoidal,  or  stalac- 
tical  form. 
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Before  tlie  blowpipe  it  loses  its  odor  and  color,  and  by  calcination 
yields  good  lime.  It  is  sometimes  a  little  bituminous.  A  specimen^ 
analyzed  by  John,  yielded  small  portions  of  carbon,  bitumen,  sulfur, 
alkali,  and  water. 

(Geological  situation  and  Localities,)  Its  geolo^cal  characters  are^ 
in  general,  similar  to  those  of  compact  limestone.  It  forms  large  beds, 
or  even  whole  mountains.  It  is  sometimes  associated  with  secondary 
gypsum,  sometimes  with  shell  limestone,  and  is  often  traversed  by  veins 
of  calcareous  spar.  Its  strata  are  sometimes  waved,  and  sometimes 
appear  to  be  composed  of  angular  portions. 

Near  Sunderland,  England,  it  occurs  in  botryoidal  masses,  imbed- 
ded in  a  soft,  marly,  magnesian  limestone.  The  balls,  of  which  these 
masses  are  composed,  vary  in  size  from  that  of  a  pea  to  two  feet  in  di- 
ameter, are  radiated  from  the  centre  to  the  surface,  and  have  a  shining 
cross  fracture. — It  occurs  in  stalactites  also  in  the  same  place. 

Sometimes  also  it  is  associated  with  primitive  rocks.  At  Paros,  in  the 
Archipelago,  it  is  bluish  with  a  lamellar  structure.  (Lucas,)  The  bluish, 
saccharoidal  limestone,  called  Marfore  bleu  Turquin,  is  sometimes  fetid. 

The  Foliated  LucuUite  of  Jameson  may  be  referred  to  this  subspe- 
cies. It  usually  occurs  in  masses,  which  have  a  granularly  foliated 
structure,  and  which,  when  rubbed  with  a  hard  body,  exhale  a  fetid  odor. 
It  contains  from  95  to  99  per  cent,  of  carbonate  of  lime  with  a  little  car- 
bon, iron,  and  alumine  or  magnesia. — At  Andreasberg,  in  tlie  Harz,  it 
occurs  in  veins  and  small  masses  in  limestone,  which  is  contained  in 
argi4lite. — At  Andrarum,  in  Norway,  it  is  imbedded  in  aluminous  slate. 

In  Canada,  at  Beaufort,  between  Quebec  and  Montmorency,  fietid 
limestone  occurs  in  regular  knd  nearly  horizontal  strata — also  near 
Montreal,  it  is  compact,  in  horizontal  strata,  and  contains  organic  re- 
mains ;  at  both  places,  it  is  black,  and  employed  as  a  building  ston^  or 
burnt  to  lime.  (Silliuan.) 

In* the  United  States.  In  Maryland,  fetid  carbonate  of  lime  is 
abundant  on  the  Alleghany  Ridge^ — In  JV^  York,  Dutchess  County, 
near  Rhinebeck  Flats,  Hyde  Park,  &c.  in  strata  nearly  vertical ;  and 
sometimes  traversed  by  veins  of  calcareous  spar.  Its  color  is  sometimes 
almost  black.  When  fine  grained,  it  embraces  organic  remains. 
(ScaASFFEB.)'^A\Bo  near  Black  river, — Niagara  Falls, — Batavia, 
and  many  places  south  from  Lake  Ontario.  It  is  dark  colored,  and 
includes  organic  remains.  (Mitchil  l.) — In  Connecticut,  at  Northford, 
in  a  secondary  trap  formation ;  it  is  a  coarse,  gray  limestone,  extreme- 
ly fetid  by  percussion,  and  burns  to  excellent  lime.  (8iLLiUAv,)^^\n 
Massachusetts,  at  Stockbridge,  it  is  associated  with  primitive  rocks,  is 
almost  white,  occurs  in  large  plates  and  rhombs,  or  in  detached  masses, 
and  is  sometimes  connected  with  calcareous  spar  not  fetid.  (Dewbt.) 
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8u»8PMciEs  15.    Bituminous  Cajibonatk  op  Limk. 

Cksu  cttbofcitfe  bitaBiaiftn.  Hauy,  BrmgniarU   Compaet  LneulUta.  Jumum, 

•tooe.  fkUlipt.    Variety  of  Anthrakomt.  Haiunuam. 

This  substance  is  well  characterized  bj  the  hUuminous  odor,  which 
it  exhales,  when  rubbed  or  heated.  This  odor  is  more  offensive,  than 
that  of  common  bitumen,  arising  perhaps  from  a  mixture  of  sulphuretted 
hydrogen,  or  some  animal  matter.  Its  color,  which  is  black»  grayish 
black,  or  brown,  arises  from  the  bitumen.  It  is  sometimes  compact 
with  an  earthy,  uneven,  or  conchoidal  fracture,  nearly  dull^  and  some- 
times its  structure  is  foliated.  Its  streak  is  dark  gray.  By  friction 
it  acquires  negative  electricity.  By  the  application  of  heat  it  loses 
both  its  color  and  odor. 

This  limestone  occurs  among  secondary  rocks,  and  sometimes  in 
the  vicinity  of  coal. 

(Localities.)  This  mineral  is  found  in  Ireland,  Scotland,  England,  and 
France.    In  Dalinatia  it  is  so  bituminous,  that  it  may  be  cut  like  soap. 

In  the  United  States.  In  Chnnecticut,  near  Middletown,  it  is  black, 
and  traversed  by  veins  of  white  calcareous  spar,  and  satin  spar,  and 
presents  distinct  impressions  of  fish  ;  when  once  ignited,  it  continues 
to  bum  with  a  bright  flame.  (Silliman.J  It  also  occurs  in  a  few  other 
places  in  the  United  States. 

C  Uses.)  It  is  sometimes  polished  as  a  marble ;  indeed  it  forms  most 
of  the  black  marbles.  In  Ireland  it  is  sometimes  employed,  as  a  com- 
bustible. It  bums  to  lime  with  less  fuel,  than  common  limestone. — The 
name,  LucuUite,  given  this  mineral  by  Jameson  and  others,  is* derived 
from  that  of  Lucullus,  a  Iloman  consul. 

Subspecies  16.    Ferruginous  Carbonate  of  Lime. 

ChameaxbooMtke  ferrifere.  Hauy. 

Its  color  is  dtirk  or  blackish  gray ;  but  is  unequally  diffused,  the 
centre  of  a  crystal  being  often  darker  than  its  summits,  which  are  some- 
times semitransparent.  Its  lustre  is  considerable,  but  seldom  pearly. 
It  strongly  scratches  limpid  carbonate  of  lime,  and  its  specific  gravity 
is  2.81.  Its  crystals  easily  yield  the  same  primitive  form,  as  the  pure 
carbonate ;  and  one  of  its  secondary  forms  is  an  acute  rhomb  with 
truncated  summits. 

It  does  not  blacken  bj  the  action  of  fire,  and  is  fusible  by  the  blow- 
pipe into  a  black  glass,  attracted  by  the  magnet  When  reduced  to 
powder,  it  slowly  dissolves  in  nitric  acid  with  a  slight  effervescence. 
CHaut.J 

According  to  Vauquelin,  it  contains  much  oxide  of  iron,  and  a  little 
ttlex. 

In  the  environs  of  Salzburg,  it  is  found  in  sulphate  of  lime^-^In  the 
United  States }  in  M'tw  Jersfly,  it  occurs  at  Sparta.  (Fmemce  4*  Tormet.) 
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Professor  Clarke  haa  gi^en  the  name  Holmite  to  aB  vncommon 
varietj  of  carbonate  of  lime,  analyzed  bj  Mr.  Holme.  Its  specific 
g;raYitj  is  3.59.  It  contains  carbonate  of  lime  48.0,  oxide  of  iron  28«8, 
aiamine  6.6,  silex  6.6,  water  IQjD. 

SufiSPBCIBS  17.      CaLP.      KiRtFAN. 
Cbnix  carboBftt^  C«Ip.  BfMvalarf.    ArgiUo-feiragiiMnu  limotone.  PAiU^pv.   Liai  ttmettone  of  mbbAi 

'  This  mineral,  in  regard  to  composition,  is  intermediate  between  com- 
pact limestone  and  marl.  It  occurs  in  compact  masses,  intersected  by 
veins  of  white  calcareous  spar.  Its  fra,cture  is  very  fine  splintery,  even  or 
a  little  conchoidal,  and  dull,  excepting  where  laminse  of  calcareous  spar 
are  intermixed.  It  is  opaque ;  and  its  usual  colors  are  bluish  black,  grayish 
blue,  gray,  or  bluish  gray  ;  but  its  streak  is  white.  When  moistened 
by  the  breath,  it  exhales  an  argillaceous  odor.  It  is  tougher  than  the 
common  compact  limestone. 

It  eflfervesces  with  acids ;  and,  when  calcined,  becomes  yellowish, 
but  does  not,  like  common  lime,  fall  into  a  powder,  when  slacked.  It  is 
even  fusible.  A  specimen  from  near  Dublin  yielded  carbonate  of  lime 
68.0,  silex  18.0,  alumine  7.5^  bitumen  d.O,  iron  2.0  ;=98.5.  (Ksox.) 

It  passes  into  compact  limestone,  and  indurated  marl. 

( Geological  situation  and  Localities.)  Calp  is  very  abundant  im 
the  vicinity  of  Dublin,  Ireland ;  and  at  Crumlin  its  beds  alternate  with 
tiiose  of  shale.    It  is  a  common  building  stone  at  Dublin. 

That,  which  is  called  Lias  limestone,  may  be  referred  to  this  sub- 
species. •  It  occurs  in  beds,  often  thin,  in  which  dark  and  light  colored 
varieties  frequently  alternate  with  each  other.  It  contains  ammonites 
and  other  organic  remains. — ^Near  Bristol,  England,  it  lies  under  Oolite, 
and  rests  upon  a  red  clay,  which  separates  it  from  calcareous  sandstone. 
— In  the  Isle  of  Sky,  it  alternates  with  micaceous  shale  and  sandstone. 
—At  Lyme,  in  Dorsetshire,  and  at  Weston  near  Bath,  the  blue  Lias 
limestone  contains  the  fossil  remains  of  the  Proteo-saurus.  (Home,) 

(  Uses.)  It  is  sometimes  employed  as  marble,  of  which  the  Gotham 
marble,  near  Bristol,  England,  is  an  example. — Some  varieties,  when 
calcined,  furnish  a  cement,  which  hardens  under  water. — It  is  also 
employed  in  Lithography. 

Subspecies  18.    Marl.    KiBivAif.  Jameson* 

Merfd.  Werner,  Hmumann,    Mame.  Bri^pidttrt.    Argile  calcarifisre.  Hauy.   La  Hanie. 

Brochant.    Mari.  Aikin.  PhUUpe. 

It  has  already  been  remarked,  that  compact  limestone,  by  an  in- 
crease of  argillaceous  matter,  passes  into  Marl ;  and  hence  the  same 
specimens  have  by  different  mineralogists  been  referred  both  to  marl 
and  compact  limestone.^ 

*  Some  of  die  marUue  of  Kinran  bdong  to  Uiis  intonacdiate  clan,  while  otben  nay  be  referreif 
to  eompact  liniettoBB. 
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Marl  is  essentially  composed  of  carbonate  of  lime  and  claj  in  va- 
rious proportions.  But  some  marls  are  more  or  less  indorated,  while 
otliers  are  friable  and  earthy.  In  some  the  argillaceous  ingredient  is 
comparatively  small,  while  in  others  it  abounds  and  furnishes  the  pre- 
dominant characters.  The  calcareous  and  argillaceous  marls  unite  bj 
imperceptible  degrees,  and  the  latter  sometimes  pass  into  clay.  Marl 
frequently  contains  sand,  and  some  other  foreign  ingredients. 

It  must  hence  appear  impossible  to  establish  distinct  varieties;  and 
accordingly  some  have  divided  marls  into  calcareous  and  argillaceoas ; 
others  into  indurated  and  earthy.  For  several  reasons  we  adopt  the 
latter  division,  and  shall  mention  the  former  under  the  chemical  char- 
acters and  uses. 

Var*  1.  INDURATED  MARL.*  KiRWAN.  JjMSsoN,  Tlio  hardness  of 
this  Marl  is  inconsiderable.  In  most  cases  it  may  be  scratched  by  the 
finger  nail,  and  may  always  be  easily  cut  by  a  knife.  It  has  a  dull 
aspect,  like  chalk  or  clay,  often  with  a  few  glimmering  spots,  arising 
from  sand  or  mica.  Its  fracture,  usually  earthy,  may  also  be  splintery, 
or  conchoidal.  It  is  opaque ;  and  its  color  is  commonly  gray,  often 
sliadcd  with  yellow,  blue,  brown,  or  black,  &c.  It  also  presents  shades 
of  green,  and  is  sometimes  r^eddish  or  yellowish  brown.  Its  specific 
gravity  usually  lies  between  2Ji  and  2.7. 

It  occurs  in  masses  either  compact,  or  possessing  a  slaty 
structure. 

Compact  marls  are  sometimes  traversed  by  fissures,  dividing  them 
into  prismatic  columns,  resembling  those  of  basalt ;  and,  like  those, 
they  are  sometimes  articulated.  The  sides  of  these  fissures  are  some- 
times rendered  brown,  or  even  dendritic,  by  the  filtration  of  metallic 
oxides. 

(Chemical  characters.)  It  is  a  character  of  all  sdlid  marls  to  disin- 
tegrate or  crumble  by  exposure  to  the  atmosphere,  usually  in  the  course 
of  one  year,  but  sometimes  a  longer  period  is  requisite.  This  diversity 
of  time  depends  on  tlie  nature  of  the  marl,  and  its  greater  or  l^ss  solid- 
ity.— ^The  same  changes  generally  take  place  in  a  very  short  time»  when 
Marl  is  immersed  in  water,  with  which  it  forms  a  short  paste.  It  how- 
ever crumbles  more  easily,  and  forms  a  more  tenacious  paste,  in 
proportion  as  it  becomes  more  argillaceous.  It  is  always  more  or  lest 
easily  fusible. 

All  marls  effervesce  witli  acids,  sometimes  very  briskly,  and  some- 
times feebly,  according  to  their  solidity,  and  the  proportion  of  carbonate 
of  lime,  which  may  vary  from  25  to  80  per  cent. ;  indeed  in  the  argil- 
laceous marls  it  is  often  much  less.    A  little  mica,  as  well  as  sand»  is 
.  often  present 

•  Vcrtuencter  mergcL  If'emer.    La  Marne  endarde.  Br9chaat. 
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^IVheH  the  calcareous  part  of  Marl  is  dissolved  bj  an  acid,  the  resi- 
due is  composed  chieflj  of  clay ;  but  claj  is  a  compound  of  silex  and 
alumine  in  various  proportions^  and  hence  the  nature  of  the  marl  will 
also  vary,  according  as  the  siliceous  or  aluminous  ingredient  of  the  clay 
may  preponderate^ — ^Marls  acquire  but  little  hardness  in  the  fire,  unless 
they  are  very  argillaceous. 

SEFTAIUA.  Ludu8  Helmontiu  This  name  is  given  to  nodules  or 
spheroidal  masses  of  calcareous  marl,  usually  from  one  irfch  to  eighteen 
inches  in  diameter,  whose  interior  presents  numerous  fissures  or  seams, 
which  divide  the  mass  into  irregular  prisms^  These  fissures  are  gener- 
ally lined  or  filled  by  some  crystallized  substance,  which  is  usually 
calcareous  spar,  sometimes  quartz  or  sulphate  of  barytes;  thus  dividing 
the  mass  into  distinct  portions  by  partitions  or  septa ;  and  hence  the 
name  Septaria.  These  reins  or  partitions  are  widest  near  the  centre, 
and  generally  terminate  at  a  little  distance  from  the  surface.  The  mass 
is  both  argillaceous  and  ferruginous  in  its  composition ;  and  its  color  is 
usually  brownish,  bluish,  or  yellowish. — ^As  these  fissures  or  'partitions 
do  not  extend  to  the  surface,  the  matter,  which  fills  them^  has  probably 
been  furnished  by  the  ball  itself. 

Balls  of  Septaria  usually  occur  in  beds  of  marl,  clay,  or  shale,  either 
promiscuously  scattered,  or  arranged  in  the  same  horizontal  plane.— In 
England,  they  are  found  near  Whitby,  and .  in  the  isle  of  Sheppey ;  in 
the  latter  place  they  occur  in  blue  clay. 

Some  varieties  of  Septaria  belong  to  the  argillaceous  oxide  of  iron. 

These  Septaria,  when  calcined  and  reduced  to  powder,  furnish  the 
TaluaMe  cement,  called  Jffomaii  or  Farktr^s  cement,  which  possesses  the 
important  property  of  becoming  hard  under  water.  A  little  pratosul- 
pkate  of  iron  is  sometimes  added  to  the  water,  with  which  it  is  prepared. 

Marly  Ckodes.  lliese  are  cavities  of  various  forms,  whose  interior 
is  often  garnished  with  crystals  of  carbonate  of  lime.  As  the  walls  of 
these  cavities  are  usually  more  compact,  than  the  surrounding  marl, 
the  geode  easily  separates. 

2.  EARTHT  MARL.*  KtRWAn.  Jambsos.  This  Variety  differs  from 
ihe  preceding  by  being  more  or  less  friable,  or  even  loose ;  but  they 
gradually  pass  into  each  other.  Like  the  indurated  marl,  it  may  be 
either  calcareous  or  aif;illaceous ;  it  sometimes  greatly  resembles  clay, 
but  may  be  distinguished  by  its  effervescence  in  acids.  When  moist, 
its  colors  are  often  much  darker  than  those  of  the  dry  mari. 

(Otologieal  Htuatian  and  Localities.)  Marl,  like  clay,  bdcmgs  both 
to  secondary  and  alluvial  earths,  where  it  occurs  ifi  masses,  or  in  beds. 
Hence  it  is  found  associated  with  compact  limestone,  chalk,  gypsum, 
or  with  sand  or  clay.    It  contains  various  organic  remains,  as  shells. 
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fishy  bones  of  birds  and  of  quadrupeds ;  and  sometimes  vq^etables. 
The  organic  remains  are  numerous  and  extremely  interesting  in  &e 
marlj  strata,  recently  examined  by  Cuvier  and  Brongniart  in  the  vicin- 
ity of  Paris^ — ^Earthy  marl  sometimes  lies  immediately  under  the  winl, 
and  may,  at  least  in  many  cases,  have  resulted  from  tiie  disintepmtiiNi 
of  indurated  marl^ — ^The  Leutrite  of  Sartorius,  found  on  the  Lb!iU9% 
near  Jena,  appears  to  be  an  indurated,  sandy  marl,  of  a  grayish  or  yel- 
lowish color;  it  becomes*  phosphorescent  by  friction  even  withpa|ier. 

Marl  is  found  more  or  less  in  most  countries.  In  the  UnUed  8Mt$, 
In  ^/hv  Jersey^  it  is  abundant,  particularly  in  Monmouth  and  BwUiig- 
ton  Counties.  In  the  latter  County  it  is  sometimes  greenish,  contailii 
sulphate  of  iron,  and  shells,  and  in  one  instance  the  entire  skeletoii  of  a 
shark  has  been  found  in  this  marl.  ^IFooDJ£/i>cA./— Indeed  the  matl 
of  New  Jersey  contains  a  great  variety  of  fossil  remains,  beloDgjuig  boik 
to  marine  and  land  animals.  (Mitch ill.)  It  sometimes  lies  immedi* 
ately  under  the  vegetable  mould. — ^In  JV^  Fork,  Orange  County,  where 
it  derives  its  calcareous  ingredient  from  shells;— also  in  Washington 
County,  where  it  is  very  white  and  friable,  somewhat  resembling  (he 
whiting  of  commerce,  and  contains  the  planorbis  and  helix.  (Pmbmce 
4*  Tor  RET.) — At  Bethlehem,  Coeymans,  &c.  it  contains  from  40  to  85 
per  cent  of  carbonate  of  lime,  and  embraces  the  voluta  and  helix*'  (Beck 
Sf  Eaton.) — ^In  Orange  and  Ulster  Counties,  it  sometimes  contains  large 
fossil  bones.  (Arnell  4* Miller,) — In  MassaehumttM^  at  Pittsfield,  os 
tiie  border  of  a  pond ;  it  contains  numerous  small  shells,  and  after  ex- 
posure to  the  atmosphere  becomes  very  white  and  friable.  (W.  Allev.) 

(Uses,)  The  most  general  and  important  use  of  Marl  is  that  of  a 
manure  for  the  improvement  of  the  soil.  The  fertility  of  any  soil  de- 
pends in  a  great  degree  on  suitable  proportions  of  the  earths,  it  contains; 
and  whether  a  calcareous  or  argillaceous  marl  will  be  mixe  beneficial  to 
a  given  soil  may  be  determined  with  much  probability  by  the  tenacity  or 
looseness,  moisture  or  dryness  of  that  soil.  It  is  hence  obvious^  that,  to 
employ  marls  judiciously,  the  fanner  should  be  in  some  degree  ac- 
quainted with  ^e,  chemical  properties  or  constituent  parts  of  the  marl 
itself,  and  with  the  ingredients  of  the  soil^— He  may,  in  general,  deter- 
mine tlie  existence  of  marl  by  its  falling  into  powder,  when  dried,  after 
exposure  to  moist  air.  To  ascertain  the  proportion  of  its  ingredients, 
the  calcareous  part  may  be  extracted  from  a  given  weight  of  the  mari 
by  solution  in  acids,  and  the  residue,  being  dried  and  weighed,  will 
give  the  quantity  of  clay  sufficiently  accurate.— Some  marls  do  not  pro- 
duce their  greatest  effect,  until  several  years  after  they  have  beenappli- 
,ed  to  the  soil. 

In  England,  the  several  varieties  of  marl  are  known  by  the  names 
of  stone  marl,  slaty  or  flag  marl,  clay  marl,  shell  marl,  &c. 
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Subspecies  19.    BiruMiirous  Marlite.    Kiewav^ 


mBKfgiA  Mlikftr  Wtmar,    BtauniBoai  nwle  ilaile.  Mmumu   ht 

biUunineax.  BnchaaU 

This  substance  in  its  composition  approaches  nearer  to  marl,  than  to 
ai|;illaceou8  slate.  Its  masses  have  a  slaty  structure,  with  layers  either 
straight  or  curved ;  its  lustre  is  sometimes  glimmering,  and  sometimes 
glistening  or  even  shining,  especially  on  tlie  curved  layers.  It  is  opaque, 
and  its  colors  are  grayish  or  brownish  black.  Its  specific  gravity  is 
about  2.38.  It  yields  easily  to  the  knife,  and  its  streak  possesses  con- 
siderable lustre. 

It  effervesces  with  acids,  in  most  cases  strongly.  Before  the  blow- 
pipe it  bums  with  a  small  flame,  yields  a  bituminous  odor,  and  melts 
into  a  black  scoria. 

It  differs  from  bituminous  shale  by  its  effervescence  with  acids. 

This  mineral  occurs  in  secondary  mountains.  It  is  sometimes 
associated  with  compact  limestone  and  red  sandstone  of  the  oldest  for- 
mation, and  contains  pyritous  ci^per  and  other  ores  of  copper  so  abun- 
dantly, that  it  is  worked  as  an  ore  of  copper;  hence  sometimes  called 
Copper  sUUe, 

This  marlite  frequently  contains  the  impressions  or  remains  of 
fish  and  also  of  plants.  These  fish  are  most  commonly  in  a  contorted, 
unnatural  position,  those  of  the  same  species  being  usually  together,  as 
if  ^collected  in  shoals ;  both  of  which  circumstances  indicate,  that  tliey 
perished  by  a  sudden  irruption  or  deposition  of  the  mineral,  which  em- 
braces them.  Sometimes  the  scales  only,  and  sometimes  the  whole  fish 
has  been  converted  into  an  ore  of  copper.  Most  frequently,  however, 
the  fish  presents  a  coaly  appearance ;  and  the  bitumen  of  this  min- 
eral has  undoubtedly  arisen  from  the  destruction  of  these  marine 
animals. 

Deposites  of  this  substance  are  found  in  Italy  near  Verona,  and  in 
Thuringia,  &c.  in  Germany. 

Species  2.    ARRA60NITE.    Haut.  Jameson. 


Wentr*  VAxngaaii^,  Br^ekanL  Amgim  spar.  Kirwmu  Ckaaa.  tufaoiMitfe  Anmonite. 
BrmgttlarU  L*Amgoiihe  and  Chanx  earbooatte  dure.  Bmtrnm:  Arracmiit.  Hmuttaanfu  Arra- 
florilBb  JUkkt,  PkUMMa. 

Althon^  this  mineral  is  composed  chiefly  of  lime  and  carbonic  ^id, 
yet  there  is  reason  to  believe,  that  other  ingredients  are  essential  to  its 
true  comporitioB.  It  differs  from  pure  carbonate  of  lime  in  hardness, 
specific  gravity,  crystalline  structure,  &c.  (See  remarks  under  the  chem- 
ical characters.) 

The  Amigonite  is  harder  than  calcareous  spar,  and  scratches  even 
luate  of  lime;  and  its  specific  gravity  varies  from  2.6  to  3.0^— It  ex- 
hibits several  varieties  of  structure  and  formw^jkmietimes  it  presents 
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itsclfin  simple  crystals ;  bat  more  freqnentlj  its  crjritalline  forms  arise 
from  an  aggregation  of  simple  crystals,  which  are  often  so  applied  to 
each  other,  as  to  produce  a  prismatic  form.p-*One  of  its  more  covmnoii 
forms  is  a  iix-sided  prism,  of  which  two  lateral  edges  contain  an  angle 
of  about  128^  each,  and  the  other  four  edges  an  angle  of  about  116^ 
each  ;  its  sides  are  usually  channelled  or  striated  longitudinally,  and 
present  a  reentering  angle,  which  renders  them  slightly  concare ;  and 
the  bases  of  this  prism  usually  exhibit  lines  or  projecting  edges*  which 
converge  towards  the  centrew— It  also  presents  amyther  six-sided  prisa, 
of  which  all  the  lateral  edges  contain  an  angle  of  116^ ;— both  the  pre- 
ceding prisms  appear  to  be  an  aggregate  of  smaller  prismatic  crystals^— 
The  Arragonite  also  occurs  in  six-sided  prisms,  witii  diedral  summits; 
in  four-sided  prisms  with  riiombic  bases  and  diedral  summits  ;-Hind  in' 
cuneiform  octa^drons,  sometimes  truncated  on  the  edges  and  summits, 
and  usually  grouped^— Another  of  its  forms  is  a  double  six-sided  pyra- 
mid, elongated,  and  often  cuneiform,  or  with  its  summits  otherwise 
modified^ — ^The  crystals  are  sometimes  rounded  or  acicular. 

The  Arragonite  has  presented  about  fourteen  modificatioiis  of  its 
primitive  form,  which,  according  to  HaUy,  is  a  rectangular  octaedron ; 
but,  according  to  Boumon,  who  has  described  49  forms,  depending  on 
9  modifications  of  the  primitive,  the  latter  is  a  tetraedral  prism  widi 
rhombic  basesw— The  prismatic  crystals  present  natural  joints  parallel 
to  their  axes,  and  are  divisible  into  rhombic  prisms  with  angles  of  aboot 
llG''  and  64° ;  whereas,  those  prisms,  which  result  from  the  division  of 
the  cuneiform  pyramids,  have  angles  of  128°  and  52°.  (Bovmson.)'^ 
The  foliated  structure  of  the  Arragonite  is  sometimes  imperfect ;  and 
its  cross  fracture  is  uneven  or  a  little  conchoidal,  with  a  lustre  more  or 
less  shining  and  vitreous. 

The  titossiue  varieties  have  usually  a  fibrous  structure,  and  exhibit 
various  imitative  forqas,  being  sometimes  coralloidal. — Sometimes  also 
its  masses  are  composed  of  columnar  distinct  concretions.— It  also  oc- 
curs in  compiu^t  or  finely  granular  masses. 

Its  colors  are  white  or  gray,  often  witli  a  shade  of  green,  yellow,  or 
blue,  and  sometimes  it  is  green,  violet,  or  reddish.  Some  prisms  have 
a  tinge  of  violet  in  the  middle,  while  the  parts  about  the  extremitifiA  are 
greenish  or  without  color ;  in  this  case  the  greenish  pr  colorless  prism  is 
penetrated  nearly  at  right  angles  by  another  prism,  having  a  violet  col* 
or.  It  is  translucent,  and  sometimes  transparent  as  glasSi^— It  posses- 
ses double  refraction,  when  the  light  is  made  to  pass  through  two  fiiceSa 
inclined  to  each  other. 

C  Ch'emical  dmracten.)  In  nitric  acid  it  dissolves  with  effenrescence. 
When  a  small  transparent  fragment  is  presented  to  the  flame  of  a  candle* 
it  is  immediately  dispersed  in  minute  white  particles  about  the  flame; 


ARRASONITE.  195 

but,  when  the  fragment  is  fibrous  and  not  transparent^  it  only  becomes 
white  and  friable. — ^The  analysis  of  no  mineral  has  ever  so  much  exer- 
cis^  the  talents,  exhausted  the  resources,  and  disappointed  the  expec- 
tations of  tiie  most  distinguished  chemists  of  Europe,  as  that  of  the  Ar- 
ragonite.  Vauquelin  and  Fourcroy  obtained  lime  58^,  carbonic  acid 
41.5;  and  the  analysis  of  Biotand  Thenard,  conducted  with  much 
ingenuity,  scarcely  differs  from  this,  except  in  giving  a  little  water. 
With  these  both  Chenevixand  Rlaproth  agree  in  finding  the  Arragonite 
to  contain  lime  and  carbonic  acid  in  nearly  the  same  proportions,  as  in 
the  common  carbonate  of  lime. 

If  these  results  are  correct,  it  is  obvious,  that  (he  composition  of  this 
mineral  is  at  variance  with  its  crystalline  structure,  which  does  not 
yield  a  riiomb  by  mechanical  division ;  thus  giving  to  the  crystals  of 
carbonate  of  lime  two  primitive  forms. 

A  gleam  of  light  has  recently  appeared  on  this  subject ;  but  it  is 
still  feeble,  and  appeai-s  to  be  decreasing.  Kirwan  in  1794  suggested 
that  the  Arragonite  might  contain  stroniian ;  and  recently  Professor 
Stromeyer,  of  Gottingen,  has  discovered  in  this  mineral  three  or  four 
per  cent  of  the  carbonate  of  strontian. — It  was  at  first  supposed,  that 
this  small  quantity  of  carbonate  of  strontian  might  impress  its  own 
crystalline  forms  on  the  carbonate  of  lime,  of  which  the  Arragonite  is 
chiefly  composed.  But  it  appears  from  the  observations  of  Hatty,  that 
the  crystalline  forms  df  the  Arragonite  are  not  precisely  the  same,  as 
those  of  the  carbonate  of  strontian.  It  also  appears  from  various  anal- 
yses by  different  chemists,  that  the  quantity  of  carbonate  of  strontian 
in  the  Arragonite  is  extremely  variable,  and  in  some  specimens  none 
has  been  detected.  It  even  varies  in  specimens,  taken  from  \!bL%  same 
locality.  Thus,  in  a  specimen  from  Bast^nes,  Stromeyer  found  about 
4  per  cent  of  the  carbonate  of  strontian,  while,  in  anotiier  from  the  same 
place,  Laugier  found  only  ^^  P&rt  In  12  specimens,  analyzed  by 
Bucholz  and  Meissner,  they  found  carbonate  of  strontian  in  only  seven. 
*-It  is,  however,  remariced  by  Laugier,  that  the  most  transparent  and 
best  crystallized  specimens  of  Arragonite  contain  the  greatest  quantity 
of  carbonate  of  strontian ;  and  that,  when  mingled  with  sulphate  of  lime, 
it  contains  little  or  none. 

It  may  be  remarked,  in  addition  to  the  differences,  already  stated, 
between  tiie  Arragonite  and  common  carbonate  of  lime,  that  they  differ 
in  their  qitical  structure. 

Far.  1»  riB&ous  ARRAGovrrE.*  It  is  in  masses  composed  of  fibres, 
sometimes  coarse,  sometimes  parallel,  but  usually  divei^ng,  and,  in 
some  instances,  terminating  in  crystals.  These  fibres  are  often  collected 
into  fascicular  or  scopiform  groups,  or  aggregated  into  renifomi  or  glob- 

*  Amp*Bite  fitrtvi.  B»vy* 


194  PHOsraATB  or  ume. 

ular  maSBes,  in  which  they  radiate  from  the  centre  to  tiie  circumference. 
The  mkss  is  sometimes  very  obviously  composed  of  acicular  crystaLk 

2.  coRALLoiDAL  A&RAdoioTB.*  Jamesoh.  Itoccors  in  little  cylin- 
ders, sometimes  diverging  from  each  other,  and  terminating  in  a  point, 
or  a  fork,  and  sometimes  branched,  like  coral.  .The  surface^  either 
•mooth,  or  garnished  with  little  crystalline  points,  is  often  very  white 
with  a  silken  lustre.  Its  texture  is  fibrous ;  and  the  fibres  are  diver* 
gent,  and  frequently  inclined  to  the  axis  of  the  cylinder  in  an  angle  of 
abont  30°.  This  structure  cleariy  indicates  a  diflferent  mode  of  fonna- 
tion  from  that  of  calcareous  stalactites. 

This  variety  is  often  found  in  cavities  in  veins  of  sparry  ixmk,  and 
has  hence  been  called  ^os /art. 

(  Oeohgieal  situation  and  Localities.)  tlie  Arragonite'is  associated 
with  various  minerals.  It  was  first  observed  in  the  province  of  Jhrmgsmt 
in  Spain,  and  hence  its  name ;  it  is  there  disseminated  in  ftrroginons 
clay  with  sulphate  of  lime^— In  Salzbui)^  it  is  associated  with  floata 
and  carbonate  of  lime,  sulphate  of  barytesy  pyritous  ciqpper,  &&>— ^\t 
Marienberg,  in  Saxony,  it  occurs  in  lim^tone,  and  is  often  greeniah^-^ 
At  Yertaison,  in  France,  and  near  Glasgow,  in  Scotland,  it  is  found  in 
the  fissures  or  cavities  of  basalts— It  is  found  also  in  Tyrol ;  and  at 
Bastenes,  in  the  lower  Pyrenees. 

The  coralloidal  variety  is  found  in  the  iron  mines  of  fisenertz,  in 
Stiria,  and  in  those  of  Carinthia ; — also  at  St.  Marie  anx  Minei»  ftc^^ 
In  England,  fine  specimens,  with  a  satin  lustre,  are  found  at  the  Doflon 
Lead  mines,  in  Westmoreland  $— also  at  the  Quantock  Hills,  in  Somer- 
setshire, in  a  cavern  in  Graywackc. — In  the  island  of  St  Midiael  ii  ta 
sometimes  in  acicular  crystals  in  trap  porphyry.  (We»stmm.J 

In  the  United  States.  In  Virginia^  Rockingham  County,  at  Wier^ 
cave,  &c  f  iT^/N.J— In  ^lew  Jersey,  Morris  County,  at  the  Snckasan- 
ny  mine.  (Gibbs.) 

Species  3.    PHOSPHATE  OF  UME. 


fkoqfkMht*  Jliny.  artivnterc.    PhocplMrite.  Kirwm.    Apatite.  PkiiS^.  ,4lkim 

dal  Apatite.  J!miei*ji.    Pho^borit.  Hmmmann. 

This  species,  though  perfectly  well  characterized,  embraces  several 
varieties,  some  of  which  exhibit  physical  characters,  not  common  to  tte 
whole  species.  When  crystallized,  which  is  most  frequently  die  case, 
its  forms  are  prismatic,  and  present  either  a  six-sided  prism,  or  some 
modification  of  that  form.  Its  structure  is  imperfectly  foliated  ;  and  it 
yields  with  some  difficulty  to  mechanical  division  in  directions  paral* 
lei  to  the  sides  and  bases  of  a  regular  hexaedral  prism,  which  is  its 
primitive  form ;  the  height  of  this  prism  is  to  one  side  of  its  base,  nearly 
as  r  to  1(X    Eight  secondary  forms  have  been  described  by  Hafiy.    Its 
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integrant  particles  are  equilater^,  triangular  prism&i-^ljt  is  but  little 
harder  than  floor  spar,  and  does  not  give  fire  with  steel.  Its  specific 
gravity  usnally  lies  between  3.0£  and  3^1.  Most  of  its  varieties  phos- 
phoresce, when  their  powder  is  thrown  on  hot  coals. 

{Chemical  characters. J  In  the  nitric  and  muriatic  acids  it  dissolves 
slowly,  and  without  effervescence,  or  barely  with  the  extrication  of  a 
few  bubbles.  Sometimes,  however,  foreign  ingredients  cause  the  earthy 
variety  to  effervesce  a  little.    Before  the  blowpipe  it  is  infusible. 

The  first  variety  (Apatite)  yielded  Klaproth  lime  55,  phosphoric 
acid  45.  In  the  second  variety  (Asparagus  stone)  Yanquelin  found 
lime  54.28,  phosphoric  acid  45.72. 

(Dietinctive  characters. J  Its  solubility  in  acids  and  inferior  hard- 
ness may  serve  to  distinguish  it  from  the  chrysoberyl,  tourmaline, 
topaz,  chrysolite,  beryl>  emerald,  and  some  varieties  of  quartz,  all  of 
which  it  sometimes  more  or  less  resembles,  especially  the  emerald, 
herylt  and  chrysolite^— From  carbonate  of  lime  it  differs  by  its  greater 
hardness  and  want  of  effervescence  in  acids ; — and  it  does  not,  like  the 
fluate  of  lime,  when  its  powder  is  thrown  into  warm  sulphuric  acid, 
yield  a  gas,  capable  of  corroding  glass,  unless  froD&  the  accidental 
presence  of  a  small  quantity  of  that  salt 

Var.  1.  APATrrz.*  This  variety,  usually  in  crystals,  sometimes 
presents  a  low  six-sided  prism,  the  primitive  formir— The  lateral 
and  terminal  edges,  and  even  the  solid  angles  of  this  prism  are 
Sttbiect  to'truncation^— In  some  instances,  the  truncations  on  the  ter- 
minal edges  are  very  deepw— Sometimes  all  the  edges  are  truncated  (PL 
III,  fig.  7.) ;  and  the  lateral  faces,  produced  by  truncation,  are  often 
longitudinally  striated.  The  prisms  are  generally  short,  and  some- 
times even  tabular. 

its  structure,  parallel  to  the  bases  of  the  (nism,  is,  in  general,  more 
distinctly  foliated,  than  in  the  directions  of  the.  sides.  Its  lustre  is 
moderately  shining,  and  somewhat  resinous.  Its  fracture  is  uneven,  or 
imperfectly  '6onchoidal.  It  is  translucent,  sometimes  almost  opaque, 
and  sometimes  nearly  or  quite  transparent  and  limpid.  This  mineral 
exhibits  a  great  variety  of  colors,  belonging  to  white,  green,  blue,  yel- 
low, red,  vklet»  or  brown,  variously  shaded  and  intermixed.  On  burn- 
ing coals  its  powder  phosphoresces. 

Tlie  same  gangue,  which  contains  the  crystals,  often  embraces 
grains  or  small  gramdar  masses,  having  a  ciystalline  structure,  but 
yearly  or  quite  destitute  of  a  r^;ular  form. 

(LoeaUHes.)  The  Apatite  occurs  in  veins,  or  is  disseminated  in 
granite,  gneiss,  or  other  primitive  rocks.  It  is  associated  with  quartz, 
feldspar,  fluate  of  lime,  garnets,  the  oxides  of  iron,  tin,  &c. 

•  Apctit.  ^cmer.  ChMOLpkoipiiiie  Apttite.  Brmignkirt,  ItHkM  Apatiie.  J&metmt. 
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In  Bohemia  and  Saxony,  it  occurs  in  veins  with  the  oxide  of 
In  France,  near  Nantesi  in  granite^ — ^In  Cornwall,  at  St  Michael's 
Mount,  in  veins  of  tin,  which  traverse  granite ;  and  at  Stenna  Gwyn, 
it  is  imbedded  in  talc ;  nearly  thirty  varieties  of  crystalline  form  have 
been  observed  in  the  Apatite  of  Cornwall.  f'Pir/iL/pjr.^)— In  Devon- 
shire, near  Chudleigh,  it  occurs  in  granite,  in  grayish  white  six-sided 
prisms,  sometimes  more  than  an  inch  in  diameter,  with  crystals  of 
tourmaline  from  two  to  four  inches  in  diameter.  (MAWE^y^-tsL  Lap- 
land, in  the  mines  of  Gellivara,  with  magnetic  iron;  itisyeUowiah 
white  or  reddish,  usually  granular,  sometimes  in  six-sided  prisms. 

In  Upper  Canada,  at  Prescot,  on  the  St.  Lawrence,  in  light  blue 
six-sided  prisms,  sometimes  truncated  on  the  terminal  edges^  in  white 
limestone.  (Moarov  S[  M?Evev.)  ^ 

In  the  UnUed  States^  the  Apatite  is  not  uncon^mon.  In  MaryUmdt 
near  Baltimore,  it  exists  in  grains  or.hexaednd  prisms  in  granite ;  its 
color  varies  from  bluish  green  to  lemon  yellow.  (GiLMox.)^^In  Dda^ 
ware^  6  miles  N.  W.  from  Wilmington,  it  is  grass  gre^  in  graphic 
granite,  with  black  tourmaline  and  garnets.  (JEssup.y^ln  PemiqliMi- 
nui,  in  the  granite  and  gneiss  of  Germantown,  accompanied  by  the 
beryl,  garnets,  schorl,  &c.  it  is  both  crystallized  and  massive,  and  often 
grass  green.  (Wister.) — Also  near  Philadelphia,  on  the  canal  road 
and  at  Hamilton.  (Lea.) — ^In  M'ew  Jersey,  in  most  cf  the  mines  of 
magnetic  iron,  often  in  yellowish  white  or  reddish  grains.  (Oibbs,)>-^ 
In  JWtr  Tcrk,  near  the  city,  usually  in  greenish  or  apple  green  prism* 
sometimes  imperfect,  either  long  and  slender,  or  short  and  thick,  im- 
bedded in  granite.  (Pierce  Sf  Tor  ret.)--' Also  near  West  Fanns,  of 
various  colors  in  granite,  and  in  small  white  prisms  in  gneiss ;— also 
near  Crown  Point,  in  clove  brown  six-sided  prisms,  generally  half  an 
inch  long,  in  granular  oxide  of  iron.  (Morton.) — ^In  CanmecHeui,  at 
Milford  Hills,  near  New  Haven,  in  imperfect,  pale  green  crystals 
in  granite.  (Silliman.) — ^In  Massachusetts,  at  Chelmsford,  in  small, 
green  six-sided  prisms  in  limestone.  fJ.  F.  S[  8.  L.  DANA.J-^In 
Maine,  at  Topsham,  pale  green  crystals  of  Apatite,  often  badly  defined, 
but  phosphorescing  strongly  on  hot  iron,  are  disseminated  in  gramte  ; 
they  are  seldom  found  more  than  3  or  4  inches  below  the  surface  of  tiie 
granitic  mass,  which  also  abounds  with  garnets.* 

The  name  of  this  variety  is  from  the  Greek,  tiwmr§Lm,  to  deceive ; 
it  having  often  been  mistaken  for  other  minerals. 

2.  ASPARAGUS  sT0KE.t  Jamesos.   The  name  of  asparagus  stone  has 
been  given  this  variety  in  allusion  to  the  asparagus  green  color,  which 

*Tte  writer  ii  men.  conndwit,  that  tome  of  the  aboTementMiied  localitiei  do  not  bdoBff  to  fl* 
t  Tarietf. 

t  Sparfdileia.  Wtrmr.   Cknix  pluNphit^  Chnmlithe.  BrwgnUtrt, 
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it  frequently  exhibits.  It  is  distin^ished  from  tlie  Apatite  partly  by  its 
crystalline  form,  and  more  particularly  by  its  want  of  phosphorescence 
on  hot  coals.  It  sometimes  presents  the  primitive  form,  either  perfect, 
or  with  truncated  lateral  edges ;  but  most  frequently  the  hexaednd  prism 
is  terminated  by  six-sided  pyramids,  whose  faces  correspond  with  the 
sides  of  the  prism,  and  form  with  them  an  angle  of  129^  14' ;  the  ver- 
tices of  the  pyramids  and  the  lateral  edges  of  the  prism  are  sometimes 
truncated.  These  prisms  are  usually  longer  than  those  of  the  Apatite ; 
mad  the  pyramid  is  sometimes  cuneiform. 

This  variety  sometimes  occurs  in  'small  crystalline  masses. 

Its  foliated  structure  is  usually  imperfect;  but  sometimes  more 
distinct*  than  that  of  the  Apatite,  in  tiie  direction  of  the  sides  of  the 
prism.  Its  fracture  is  more  or  less  conchoidal,  usually  with  small  cav- 
ities. It  is  translucent,  and  frequently  transparent.  Beside  asparagus 
green,  it  presents  other  shades  of  green,  or  is  greenish  white,  or  nearly 
gray,  yellow,  brown,  bluish,  &c. 

It  is  somewhat  remarkable,  that  its  powder  does  not  phosphoresce 
on  burning  coals.  It  has  however  been  observed,  that  the  artificial 
phosphate  of  lime  never  phosphoresces. 

(Localities.)  This  variety  is  found  abundantly  near  Cape  de  Gata, 
in  the  province  of  Grenada,,  in  Spain ;  its  gangue  is  a  decomposed  stone> 
concerning  which  minendc^sts  are  not  agreed^ — ^It  is  found  near  Vesu- 
vius, mixed  with  idocrase^— At  Arendal,  in  Korway,  it  exists  in  crys- 
tals, or  small  masses,  which  are  sometimes  globular,  of  a  brownish,  or 
greenish  blue  color,  in  primitive  rocks ;  these  crystals  have  been  called 
JH[oroxite^ — in  France,  near  Havre,  in  greenish  gray  nodules,  varying 
from  the  size  of  a  grain  of  millet  to  that  of  a  nut,  imbedded  in  chalk ; 
it  is  impure.  fBsJirHiBM.J 

In  the  United  States.  In  Pennsylvania^  at  Gefmantown,  this  varie-^ 
ty  is  found  in  gneiss ;  it  is  in  hexaednd  prisms,  sometimes  truncated 
on  tiie '  lateral  edges,  but  more  frequently  it  is  destitute  of  a  regular 
form ;  its  color  is  bluish  green,  sometimes  gray ;  and  on  burning  coals 
it  does  not  phosphoresce.  (Qodov.) — in  Mttv  Jersey,  Morris  County, 
near  Green  Pond,  in  sulphuret  of  iron*— in  JWu^  York,  in  the  High' 
lands,  at  Anthony^s  Nose,  in  sulphuret  of  iron ;  it  occurs  in  brownish 
or  yellowish  green  six-sided  prisms,  varying  from  a  line  to  an  inch  in 
length,  and  terminated  by  six-sided  pyramids  with  truncated  summits ; 
the  faces  of  the  pyramids  form  with  the  sides  of  the  prism  an  angle  of 
130°  20',  as  measured  by  a  reflecting  goniometer ;  these  crystals,  of 
which  some  are  perfect,  while  others  have  their  angles  rounded,  gener- 
ally present  two  faces  broader  than  the  other  four ;  they  do  not  phos- 
phoresce on  hot  coals ;— also  on  the  island  of  New  York,  in  a  vein  of 
quartz^  traversing  mica  slate ;  these  crjrstal^  from  2  to  4  inches  long, 
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and  from  ^  to  If  inch  in  duuneter»  are  pale  or  deep  green  fmiii, 
deeply  and  longitudinally  striated,  temetimeB  almost  iopaqwe^  and 
gometimes  nearly  transparent ;  they  do  not  phosphoresce ;— «lao  near 
Lake  Champlain,  in  minute,  reddish  brown  crystals  with  oxide  of  inn. 
(PiBRcE  Sf  ToniiEr.^— In  fine.  Phosphate  of  lime,  under  aonne  of  its 
varieties,  is  found  in  most  of  the  mines  of  magnetic  iron  in  New  York; 
it  is  often  in  yellowish  white  or  reddish  grains.  (Qibms.) 

S.  piBBous  PHOSPHATE  OF  LIME.  This  Variety,  still  rare,  is  aemo- 
times  in  masses,  composed  of  delicate  fibres,  collected  into  gnmps»  and 
radiating  from  a  centre.    It  is  phosphorescent. 

In  Saxony  it  is  found  rose  red. 

4.  MASSIVE  PHOSPHATE  OF  LIMB.*  This  Variety  has  usually  a  dnll^ 
earthy  aspect.  It  occurs  in  masses  more  or  less  solid,  which  are  aostt- 
times  mammiilary  or  stalactical.  Its  structure  is  lamellar  with  curved 
or  diverpng  lamellae,  and  is  sometimes  granular ;  its  fracture  if  uneven 
or  earthy. — ^The  lamellee  sometimes  present  a  little  luftre^  and  are 
often  floriform.  It  is  nearly  or  quite  opaque ;  and  its  color  it  usually 
grayish,  reddish,  or  yellowish  white,  often  diversified  by  spots  or  xoneB 
of  a  yellow  or  brownish  tinge.  Its  powder  phosphorescea  on  buraing^ 
coals  with  a  very  beautiful,  greenish  yellow  light  It  is  phoophoreacent 
even  by  friction  in  the  dark. 

According  to  Pelletier,  it  contains  lime  59,  phoqihoric  acid  34 ;  the- 
remainder  being  small  quantities  of  the  fluoric,  carbonic,  and  muriatic- 
acids,  with  a  little  silex  and  oxide  of  iron*    These  foreign  tngredienta 
may  somedmes  render  it  fusible,  or  cause  it  to  produce  a  tlig)it  effer- 
vescence in  acids. 

It  is  found  abundantly  in  Estremadura,  Spain,  where  it  is  depoaitad 
in  beds,  which  alternate  with  limestone  and  quartz.  It  sometimes  con- 
tains crystallized  apatite. 

5.   PULVERULENT  PHOSPHATE  OF  LIMS.t      It  OCCUPS  iu  the  StatO  of  att 

earth,  whose  particles  are  loose,  or  slightly  cohering.  Its  color  is  grayish 
or  greenish  white.    On  hot  iron,  it  phosphoresces  with  a  yellowiah  light 

A  specimen,  examined  by  Klaproth,  yielded  lime  47.0,  phosphoric 
acid  3^3,  the  remainder  being  fluoric  acid,  silex,  oxidc^of  iron,  watn*.  Ice* 

It  is  found  in  a  vein  in  the  district  of  Marmarosch  in  Hungary. 

Subspecies  1.  'Siliceous  Phosphate  of  Lime. 

Cbaux  photphAt^  f UicUcTT.  Hauy,  Brmigniart, 

This  differs  from  the  preceding  varieties  by  giving  fire  with  steel* 
It  occurs  in  porous  masses,  whose  fracture  is  earthy,  granular,  or  a  little 
foliated.  Its  color  is  gray,  shaded  with  violet.  On  hot  iron  it  phospho- 
resces strongly. 

It  is  found  in  the  tin  mines  of  Schlackenwald  in  Bohemia. 

*riiauipho»phftteetnTnMe.  Ifcwy.  Brtffjvtarf.    FlioiplMrit.  ITertier,   PWqihMilr.  Jamena. 

t  Larthy  Phosphoritv.  Jameioru 
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Ai9.  ArMfiftorc     Ftaw.  Werner,  Haitmann,    Floor  Kirmmu  AIMm%  PWi^* 
Le  Floor.  JWesteM.    Oetafaednl  Floor.  JSmimmi. 

The  more  commoM  variety  of  this  mineral  maj  be  easily  recognised 
ij  the  striking  beauty  of  its  colors,  and  the  form  and  perfection  of  its 
ffjstalSb  But  the  most  distinguishing  characters  of  this  earthy  salt  are 
imnd  among  its  chemical  properties. 

Although  sometimes  amorphous,  it  is  most  commonly  crystallized ; 
mi  the  primitiTe  form  of  its  crystals  appears  to  be  a  rq;ular  octaedron, 
rUch  may  easily  be  obtained  by  mechanical  division.  (Introd.  4S.)  It 
resents  a  great  number  of  secondary  forma.  Its  integrant  particles 
re  probably  regular  ietraedrans.  Unlike  most  of  the  other  calcareoua 
aks,-  it  has  addom  or  never  occurred  under  any  imitative  form- 
it  may  be  scratched  by  iroi^  but  is  harder  than  crystallized  carbon- 
^e  of  lime.  Its  specific  gravity  varies  from  3.09  to  3.20.  When 
educed  to  powder,  and  placed  on  hot  coals,  it  almost  invariably  phos- 
ihoresces  with  a  very  beautiful  li^t,  commonly  of  a  greenish  or  violet 
ahiF.  (Introd.  174.)  It  also  shines  in  the  dark  by  the  friction  of  two 
lieces  against  each  other. 

(Chmnical  characten.)  If  sulphuric  acid  be  poured  on  this  mihen^ 
a  a  state  of  powder,  and  slightly  heated,  white  fumes  appear,  having  a 
mgent  smelly  and  possessing  the  peculiar  property  of  corroding  glass, 
rhese  fumes  are  fluoric  acid,  and,  in  connexion  with  the  physical  charac- 
srs^  win  almost  always  enable  us  easily  to  determine  the  presence  of 
^Inate  of  lime*  It  is  insoluble  in  water.  Before  the  blowpipe  it  usually 
lecrepitates,  and  melts  into  a  whitish,  transparent  glass* 

According  to  Klaprotfa,  it  is  composed  of  lime  67  J5^  fluoric  acid 
d.25.    An  analysis  by  Berzelius  gives  lime  72.14,  fluoric  acid  £7.86. 

From  the  carbonate  and  sulphate  of  lime  it  is  easily  distinguished  by 
bs  greater  hardness^  and  its  chemical  characters. 

For.  1.  FLUOR  SPAR.*  (Folisted  Fluate  of  lime.)  This  variety, 
hotfgh'  sometimes  massive,  is  almost  always  regularly  crystallized.  Its 
lyatals  most  fireguently  present  the  form  of  a  cube,  oftsn  perfect,  and 
ometimBa  truncated  on  all  its  edges  by  planes,  which  form  with  thcr 
ides  of  the  cube-  an  an^e  of  135°^— Sometimes  a  bevelment  is  applied 
0  the  edgts  of  the  cubCi^-Sometimes  all  the  solid  jugles  of  the  cube* 
PL  III,  fig.  8.)  are  truncated;  if  the  triangular  planes  a,  a,  produced 
y  truncation,  do  not  touch  each  other,  the  faces  6,  b  are  octagonal ;  if 
hose  planes  touch  only,  as  in  the  figure,  the  faces  6,  b  become  squares ; 
lut,  if  the  truncating  planes  intersect,  they  then  become  hexangular, 
rhile  the  faces  h,  b  remain  squares.  The  structure  of  this  crystal  is 
ftsiiy  explained     The  cube  is  here  a  secondary  form,  constructed 

*  rtrnt  qmht  Ekntttn  Cbnu  ftntte  fpuUciQe.  BrwgfAffU  Jt^tHeA  Floor.  JamaM, 
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and  from  -f  to  If  Hick  ia  diMM(er»  are  pale  ar  4aep  graan 
deeply  and  iangptmliMUj  ttrialed.  iaaftimm  almaat  0ff$ifm  ^ 
Bometiinea  neariy  tnoaparent;  flwjr  donotyiiaaphiiraacei— ^Jaaniy 
Lake  Cbaaqilaiii*  is  ttiante,  reddiak  feroim  oryttala  miik  arida  af  iifi. 
(PiKRcs  Sf  TQMMET.J'—isk  Sue.  Pho^liatB  af  Uflie»  indaraa— atfiji 
varietiea,  is  fimnd  in  moat  of  the  adnea  af  vayMlic  ins  at  Maiv  T«lu 
it  is  oftfen  in  yellowiah  white  or  reddidi  fpiiwu  fOiMM^^J 

S.  riBEDUB  FBOBFBATB  ov  uxB.    TUb  vuietjr.  alill  raip^  ■ 
times  in  masses,  composed  of  ddicata  tbi«a»  oaUacted  MafMpi^Mf 
radiating  fioai  a  centre.    It  ia  phoaphaaeaaettt 

In  Saxony  it  ia  fcnnd  rtae  rod.  .  -n.    ri 

4.  ujduavm  waosftun  of  umb.*    TUa  variety  km  wmBfM^fA 
earthy  aspect.    It  occnrs  in  asaeees  awreor  laaa  aalid,  wWcb-iWiwIi^ 
times  mammMlaiy  or  atelactiad.    Its  atriclwB  ia  laaMllar  lM«|Pia| 
or  dlveif;ing  laineU«»  aad  b  aoaMtiaiea  gnaalari  itsftndbviJawMVii 
or  eardiyd— The  lamdte  aometimea  preaent  a  liftOa  Inelia^  mn^mf 
often  floriform.    It  iaaearly  or  quite  opaqve;  audita 
grayish,  reddiah*  or  ydlowish  iriitte»  often  diraraiAed  by 
of  a  yellow  or  brownish  tinge.     Its  powder  phaapharaic  W 
coals  with  a  very  beantifiiLglteBiih  ydlow  Ugkt    It  ia 
even  by  fnctioo  in  the  dark.  ■.•.,•4^: 

Acconlingto  FBllMier»  it  oontaina  Ubm  59,  pbaaplilife  ^^ 

lemainder  beiiq;  aoiaU  qvantitiea  of  tiie  flnariet  eaxbonlct  Mi  Sffrialb  'J 
acids,  with  a  little  ailex  and  oxide  of-  iren*  Theee  fiire||a  fmnfiMil  \ 
may  sometimes  render  it  foaiUebor  canae  it  toprodactt4likt4ftnr  1 
vescence  in  adds.  .        . ,   ..  ^-k 

It  is  found  abondantly  in  Eatremadnra,  Spain,  iriiere  it  i$ 
in  beds,  which  alternate  with  limestone  and  qaarta*    It 
tains  crystallised  apatite. 

5.  ruLVEBuuurr  raosPBAn  ov  LiicB.t  It  oeenia  In  the  alali  nf  m 
earth,  whose  partidea  are  looie,  or  slightly  cohering,  Itaealaritpi^ldl 
or  greenish  white.    On  hot  inm,it  phosphoreacei  withaynIle'nMMI||jkt 

A  specimen,  examined  by  Klaproth,  yielded  Hbm  47 JIK 
acid  s£a  theremainder  being  fluoric  acid,  ailax,oxid6^  ii 

It  is  found  in  a  vein  in  the  district  of  Marmaraaoh  m  Hnnfaiy. 

SuBSPECiss  1.  'SiLioBous  Pbosphatb  of  Ldib. 

Ckftu  photplmle  rflidftK.  Jiiwqr,  Mimimlart, 

This  differs  from  the  preceding  varieties  by  pviqg  ire  witk 
It  occurs  in  porous  masses,  whose  fracture  is  earthy,  gnuiilar,  a^  a 
foliated.    Its  color  is  gray,  shaded  with  violet    On  hot  iron  it 
resecs  strongly. 

It  is  found  in  the  tin  mines  of  Schlackenwald  In  Bekondiu 
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^ktn  flHtfe.  A19.  Brwrngfrtmru    Fhai.  Wermer,  Hamtmamu    Floor  fOrwm^  AIMih  PHtUft, 

Le  Floor.  JWcAml.    Oetafaednl  Floor*  Amiemu 

The  more  comBMm  variety  of  this  mineral  maj  be  easily  recognised 
bj  the  striking  beantj  of  its  colore  and  the  form  and  perfection  of  its 
oTstalSb  But  the  most  distinguishing  characters  of  this  earthy  salt  are 
found  among  its  chemical  properties. 

AHhougb  sometimes  amorphous,  it  is  most  commonly  crystallized ; 
and  the  priraitiTe  £Mm  of  its  crystals  appears  to  be  a  rq;ular  octaedron, 
which  may  easily  be  obtained  by  mechanical  division.  (Introd.  4S.)  It 
presents  a  great  number  of  secondary  forma.  Its  intrant  particles 
are  probably  regular  ietraedrons.  Unlike  most  of  the  other  calcareoua 
saks,  it  has  sddom  ov  never  occurred  under  any  imitative  form- 
it  may  be  scratched  by  iron»  but  is  harder  than  crystallized  carbon- 
Site  of  lime.  Its  specific  gravity  varies  from  3.09  to  3.20.  When 
reduced  to  powder,  and  placed  on  hot  coals,  it  almost  invariably  phos- 
phoresces with  a  very  beautiful  light,  commonly  of  a  greenish  or  violet 
color.  (Introd.  174.)  It  also  shines  in  the  dark  by  the  friction  of  two 
pieces  against  each  other. 

(Chiniad  eharacten.)  If  sulphuric  acid  be  poured  on  this  mineral 
in  a  state  of  powder,  and  slightly  heated,  white  fumes  appear,  having  a 
pungent  smelt  and  possessing  die  peculiar  property  of  corroding  glass. 
These  fumes  are  fluoric  acid,  and,  in  connexion  with  the  physical-  charac- 
ters^ win  almost  always  enable  us  easily  to  determine  the  presence  of 
noate  of  lime*  Itis  insoluble  in  water.  Before  the  blowpipe  it  usually 
decrepitates,  and  melts  into  a  whitish,  transparent  glass» 

According  to  Klapretfa»  it  is  composed  of  lime  67  J5,  fluoric  acid 
MS5»    An  analysis  by  Berzelius  gives  lime  72.14,  fluoric  acid  £7.86. 

From  the  carbonate  and  sulphate  of  lime  it  is  easily  distinguished  by 
its  greater  hardness^  and  its  chemical  characters. 

Tar.  1.  FLUOR  spar.*  (Foliated  Fluate  of  lime.)  This  variety, 
thotigh'  sometimes  massive,  is  almost  always  regularly  crystallized.  Its 
crystals  most  firegnently  present  the  form  of  a  cube,  oftsn  perfect,  and 
aometimtta  truncated  on  all  its  edges  by  planes,  which  form  with  thcr 
sides  of  the  cube  an  aa^e  of  ISS'^d— Sometimes  a  bevelment  is  applied 
to  the  edges  of  the  cube««— Sometimes  all  the  solid  jugles  of  the  cube 
(PL  III,  fig.  8.)  are  truncated;  if  the  triangular  planes  a,  a,  produced 
by  truncation,  do  not  touch  each  other,  the  faces  b^b  are  octagonal }  if 
those  planes  touch  only,  as  in  the  figure,  the  faces  6,  b  become  squares ; 
but,  if  the  truncating  planes  intersect,  they  then  become  hexangular, 
while  the  faces  b,  b  remain  squares.  The  structure  of  this  crystal  is 
oasiiy  explained^     The  cube  is  here  a  secondaiy  form,  constructed 

*  FI«i  qmht  merntr^  Cbnu  ftoitte  fpuUciQe.  ErmgnlarU  FMiilBd  Floor,  Umunu 
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around  an  octaedral  nacleus.  But,  the  decrements  having  ceased 
before  the  cube  was  completed^  the  crystal  remains  a  cubo-octaedron» 
haying  six  faces  parallel  to  those  of  a  cube,  and  eight  faces  parallel  to 
ihoseof  anoctaedron.  The  incidence  of  a  on  6  is  125^  16'^ — Each 
solid  angle  of  the  cube  is  sometimes  replaced  by  three,  or  bj  six  faces ; 
—and  sometimes  each  face  of  the  cube  supports  a  low  four-sided  pjra- 
midd»-7he  dodecaedron  with  rhombic  faces,  and  the  primitiye  octaedron, 
sometimes  truncated  on  all  its  edges,  or  on  all  its  angles,  are  among  the 
rarest  forms  of  this  minerals — ^Two  or  more  of  the  aforementioned  mod- 
ifications are  sometimes  combined  in  the  same  crystal  ^-^md  the  cube 
is  sometimes  elongated  into  a  paralielopiped.  One  variety  of  form 
from  the  Beeralstone  mines  possesses,  according  to  Phillips,  2S4  faces*. 

These  crystals  are  almost  always  extremely  well  defined,  and  often 
very  large ;  the  cube  in  some  cases  presenting  a  face  of  several  square 
inches.  Their  surface  is  generally  smooth  with  a  strong  lustre.  They 
are  often  variously  grouped. 

Its  structure  is  always  foliated,  though  sometimes  imperfectly;  and 
its  lustre  is  usually  more  or  less  shining  and  vitreous.  The  crystals 
easily  yield  to  mechanical  division,  the  laminoe  separating  in  directions, 
parallel  to  the  faces  of  a  regular  octaedron,  and  tetraedron.  Its  frag- 
ments are  either  tetraedral  or  octaedral,  resulting  from  the  directions 
of  the  natural  joints  just  mentioned.  It  is  more  or  less  translucent, 
and  many  of  its  crystals*  especially  the  cubes,  are  transparent 

Its  colors  are  uncommonly  numerous ;  and,  by  the  beauty,  which 
they  confer  on  its  specimens,  deserve  attention.  It  is  sometimes  limpid, 
but  most  frequently  presents  some  variety  of  white,  gray,  violet,  blue, 
green,  yellow,  red,  brown,  or  black.  Difierent  colors  often  meet  in  the 
same  specimen,  and  are  arranged  in  spots,  zones,  &c.  Green  cubes 
sometimes  exhibit  blue  or  violet  angles.  Certain  varieties,  from  resem- 
blance in  color,  have  been  called  false  gems ;  thus  there  is  the  false 
amethyst,  sapphire,  emerald,  &c. 

Some  varieties  of  this  Fluate  are  rendered  interesting  by  the  color 
of  their  light,  while  phosphorescing.  One,  of  a  violet  color,  from  Sibe- 
ria, when  placed  on  burning  coals,  does  not  decrepitate,  but  shines 
with  an  emerald  green  light ;  it  has  hence  received  the  name  of  Chlo' 
Tophane^F^A.  similar  variety  occurs  in  the  Pednandree  mine  in  Corn- 
wall.— ^Fine  specimens  of  the  Chlorophane  are  also  found  in  the  United 
States,  in  Connecticut  (See  Localities.) 

Another  interesting  variety,  from  Siberia,  of  a  pale  violet  color  with 
greenish  spots,  is  made  to  shine,  when  in  small  fragments,  with  a  whitish 
light,  by  the  heat  of  the  hand  only ;  at  21  £^  Fahr.  its  phosphorescence  is 
green,  and  with  a  still  stronger  heat  it  becomes  bliu.  But  in  all  cases, 
when  phosphorescence  ceases^  the  color  of  the  mineral  has  disappeared. 
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MAssiTX  rLUATE  ov  UME*  This  subyaiiety  is  not  uncommon ;  it  his 
a  foliated  fracture*  and  is  the  result  of  crystallization.  Its  masses  are 
often  composed  of  distinct  concretions,  which  are  sometimes  granuliari 
—It  also  occurs  in  nodules  or  detached  masses  from  three  to  twelte 
inches  in  diameter,  composed  of  prismatic  concretioiM,  whose  colors 
are  generally  arranged  in  concentric  zones  or  bands,  which  often  pre- 
sent alternately  salient  and  reentering  angles.  ^ 

Very  fine  crystals  are  obtained  in  Derbyshire,  England ;  indeed  fliis 
mineral  is  sometimes  called  Derbyshire  spar.  Rose  colored  octaedrons 
have  been  found  near  Mont  Blanc. 

S.  ooMPAOT  FLUATE  OF  LIMB.*  This  vaiiety,  which  is  rare,  always 
occurs  in  compact  masses,  whose  fracture  is  even)  imperfectly  conchm- 
dal,  or  a  little  qplinter^,  with  a  feeble,  resinous  lustre.  It  is  more  or 
less  translncat ;  and  its  usual  colors  are  gray,  greenish  gray,  or  brown, 
and  sometimes  Une,  violet,  or  red. 

It  often  resembles  certain  varieties  of  compact  limestone  or  feld- 
qmr. 

It  has  been  found  in  Saxony,  Cornwall,  &c. 

3.  EAKTHT  FLCTATs  OF  LiM B.t  This  is  iu  fHablo  masses,  composed 
of  smidl  grains,  which  are  sometimes  arranged  in  parallel  layers.  Its 
color  is  grayish  or  greenish  white,  or  nearly  violet 

It  occurs  in  several  of  the  lead  mines  of  En^and. 

The  Eatofkite  of  John,  found  at  Ratofka,  in  Russia,  appears  to  be 
an  impure  eardiy  fluate  of  lime.  Its  color  is  lavender  blue.  It  con- 
tains fluate  of  lime  49.5,  phosphate  of  lime  20.0,  water  10.0,  muriatic 
acid  2.0,  phosphate  of  iron  3.75. 

SuBSPBCJES  1.    Argillaceous  Fluate  of  Lime* 

Cbanx  flualfe  Alanumftre.  Hauy.  BrwgniarL 

This  has  been  found  crystallized  in  cubes,  opaque,  and  of  a  gray 
color,  near  Buxton,  in  England.  These  crystals  contain  considerable 
quantities  of  ferruginous  clay,  which  however  has  not  affected  the  form. 
They  are  sometimes  corroded. 

SuBSPBCJES  2.    Fetid  Fluate  of  Lime. 

The  external  characters  of  this  mineral  do  not  sensibly  differ  from 
those  of  the  common,  colored  varieties  of  fluate  of  lime.  But,  when 
broken,  or  scratched  by  a  point  of  steel,  it  emits  a  strong,  fetid  odor, 
resembling  that  of  carburetted  hydrogen.  This  odor,  which  is  exhaled 
even  when  the  laminee  are  separated  in  the  direction  of  the  natural 
joints,  is  sometimes  perceptible  at  the  distance  of  two  or  three  feet,  and 
continues  sensible  for  a  considerable  time. 

*  Chnx  floatie  compaete.  Hauy.  Brtigniart*   Biehtcr  Flim.  Wcmtr,   Coupact  FUuir.  Amena. 
t  Ctem  (Knitt*  terrtme.  JTi^fiy.  Mnr^tHart,  Euthy  Fhi«r.  Jamentu 
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In  Bohemia  and  Saxony,  it  occurs  in  veins  with  the  oxide  of  tin.«— 
In  France,  near  Nantes,  in  granite^ — ^In  Cornwall,  at  St  Michael's 
Mount,  in  veins  of  tin,  which  traverse  granite ;  and  at  Stenna  Gwjn, 
it  is  imbedded  in  talc ;  nearly  thirty  varieties  of  crystalline  form  have 
been  observed  in  the  Apatite  of  Cornwall.  (PHJiLiPT.y^ln  Devon- 
shire, near  Chudleigh,  it  occurs  jin  granite,  in  grayish  white  six-sided 
prisms,  sometimes  more  than  an  inch  in  diameter,  with  crystals  of 
tourmaline  from  two  to  four  inches  in  diameter.  (MAWE.)^^hk  Lap- 
land, in  the  mines  of  Gellivara,  with  magnetic  iron;  it  is  yellowish 
white  or  reddish,  usually  granular,  sometimes  in  six-sided  prisms. 

In  Upper  Canada,  at  Prescot,  on  the  St.  Lawrence,  in  light  blue 
six-sided  prisms,  sometimes  truncated  on  the  terminal  edges,  in  white 
limestone.  (Morton  S[  M?Evev.) 

In  the  United  8taU$,  the  Apatite  is  not  uncon^mon.  In  Maryland, 
near  Baltimore,  it  exists  in  grains  or*hexaedral  prisms  in  granite ;  its 
color  varies  from  bluish  green  to  lemon  yellow.  (GiLMox.J'^ln  Dda- 
ware,  6  miles  N.  W.  from  Wilmington,  it  is  grass  green,  in  graphic 
granite,  with  black  tourmaline  and  garnets.  (Jessup.J'^Iu  Pernisylva' 
nia,  in  the  granite  and  gneiss  of  Germantown,  accompanied  by  the 
heryli  garnets,  schorl,  &c  it  is  both  crystallized  and  massive,  and  often 
grass  green.  (Wister.) — ^Also  near  Philaddphia,  on  the  canal  road 
and  at  Hamilton*  (LEA.y^hi  Mw  Jersey,  in  most  of  the  mines  of 
magnetic  iron,  often  in  yellowish  white  or  reddish  grains.  (Qibbs.)^^ 
In  Mhv  York,  near  the  city,  usually  in  greenish  or  ap|^  green  prisms, 
sometimes  imperfect,  either  long  and  slender,  or  short  and  thick,  im- 
bedded in  granite.  (Pierce  S[  Toj7j?£r.^Also  near  West  Farms,  of 
various  colors  in  granite,  and  in  small  white  prisms  in  gneiss ; — also 
near  Croi^i^n  Point,  in  clove  brown  six-sided  prisms,  generally  half  an 
inch  long,  in  granular  oxide  of  iron.  (MoRTotr^y^lu  Connecticut,  at 
Milford  Hills,  near  New  Haven,  in  imperfect,  pale  green  crystals 
in  granite.  (8iLLiMAN.)'^hk  Massachusetts,  at  Chelmsford,  in  small, 
green  six-sided  prisms  in  limestone.  fJ.  F.  ^  8.  JL  Dan  a.  J — In 
Maine,  at  Topsham,  pale  green  crystals  of  Apatite,  often  badly  defined, 
but  phosphorescing  strongly  on  hot  iron,  are  disseminated  in  granite  ; 
they  are  seldom  found  more  than  3  or  4  inches  below  the  surface  of  the 
granitic  mass,  which  also  abounds  with  garnets.* 

The  name  of  this  variety  is  from  the  Greek,  Mwmrtuif,  to  deceive ; 
it  having  often  been  mistaken  for  other  minerals. 

2.  ASPARAGUS  8T0Ns.t  Jameson*   The  name  of  asparagus  stone  has 
been  given  this  variety  in  allusion  to  the  asparagtis  green  color,  which 

*  The  writer  it  Bot  conildwit,  that  tome  of  the  •boTementkned  loaaiciet  do  not  betoag  to  tfte 
aext  Taiiety. 

t  Spargeliteia.  JTemrr.    Chaox  pbotptet^  ChnmUlke.  BrmgnUnt, 
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it  frequently  exhibits.  It  is  distin^ished  from  the  Apatite  partly  by  its 
crystalline  form,  and  more  particularly  by  its  want  of  phosphorescence 
on  hot  coals.  It  sometimes  presents  the  primitive  form,  either  perfect^ 
or  with  tmncated  lateral  edges ;  but  most  frequently  the  hexaedral  prism 
is  terminated  by  six-sided  pyramids,  whose  faces  correspond  with  the 
sides  of  the  prism,  and  form  with  them  an  angle  of  129®  14' ;  the  ver- 
tices  of  the  p3rramids  and  the  lateral  edges  of  the  prism  are  sometimes 
truncated.  These  prisms  are  usually  longer  than  those  of  the  Apatite ; 
and  the  pyramid  is  sometimes  cuneiform. 

This  variety  sometimes  occurs  in  small  crystalline  masses* 

Its  foliated  structure  is  usually  imperfect;  but  sometimes  more 
distinct*  than  that  of  the  Apatite,  in  tiie  direction  of  the  sides  of  the 
prism.  Us  fracture  is  more  or  less  conchoidal,  usually  with  small  cav- 
ities. It  is  translucent,  and  frequently  transparent.  Beside  asparagus 
green,  it  presents  other  shades  of  green,  or  is  greenish  white,  or  neariy 
gray,  yellow,  brown,  bluish,  &c. 

It  is  somewhat  remarkable,  that  its  powder  does  not  phosphoresce 
on  burning  coals.  It  has  however  been  observed,  that  the  artificial 
phosphate  of  lime  never  phosphoresces. 

(Localities.)  This  variety  is  found  abundantly  near  Cape  de  Gata, 
in  tiie  province  of  Grenada,  in  Spain ;  its  gangue  is  a  decomposed  stoae, 
oonc«ming  which  mineralogists  are  not  agreed^— It  is  found  near  Yesu- 
▼ius,  mixed  with  idocrascd— At  Arendal,  in  Korway,  it  exists  in  crys- 
tals, or  small  masses,  which  are  sometimes  globular,  of  a  brownish,  or 
greenish  blue  color,  in  primitive  rocks ;  these  crystals  have  been  cdlled 
MoroxiU^ — ^In  France,  near  Havre,  in  greenish  gray  nodules,  varying 
from  the  size  of  a  grain  of  millet  to  that  of  a  nut,  imbedded  in  chalk ; 
it  is  impure.  (BERrHiER.) 

In  the  United  States.  In  Pennsylvania,  at  Gefmantown,  this  varie<» 
ty  is  found  in  gneiss ;  it  is  in  hexaedral  prisms,  sometimes  truncated 
on  the '  lateral  edges,  but  more  frequently  it  is  destitute  of  a  regular 
form ;  its  color  is  bluish  green,  sometimes  gray ;  and  on  burning  coals 
it  does  not  phosphoresce,  f  Godo^.J— In  .A/Vtr  Jersey,  Morris  County, 
near  Green  Pond, -in  sulphuret  of  iron*— In  ^ew  Fork,  in  the  High* 
lands,  at  Anthony^s  Nose,  in  sulphuret  of  iron ;  it  occurs  in  brownish 
or  yellowish  green  six-sided  prisms,  varying  from  a  line  to  an  inch  in 
length,  and  terminated  by  six-sided  pyramids  with  truncated  summits  ; 
the  faces  of  the  pyramids  form  with  the  sides  of  the  prism  an  angle  of 
130^  20',  as  measured  by  a  reflecting  goniometer ;  these  crystals,  of 
which  some  are  perfect,  while  others  have  their  angles  rounded,  gener- 
ally present  two  faces  broader  than  the  other  four ;  they  do  not  phos- 
phoresce on  hot  coals  ^— «also  on  the  island  of  New  York,  in  a  vein  of 
quartz,  traversing  mica  slate ;  these  crjrstak,  from  2  to  4  inches  long, 
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and  from  -i  to  If  inch  in  diameter,  are  pale  or  deep  green  prisms, 
deeply  and  longitudinally  striated,  sometimes  almost  lopaque^  and 
sometimes  nearly  transparent ;  tfaey  do  not  pliosphoresce ; — also  near 
Lake  Cliamplain,  in  mimite,  reddish  brown  crystals  with  oxide  of  iron. 
fPiBacE  ^  Tom  MET.  J — ^In  fine.  Phosphate  of  lime,  under  some  of  its 
yarieties«  is  found  in  most  of  the  mines  of  magnetic  iron  in  New  York ; 
it  is  offen  in  yellowish  white  or  reddish  grains.  (Ombbs.) 

3*  piBBous  PHOSPHATE  OF  LIME.    This  Variety,  still  rare,  is  some- 
times in  masses,  composed  of  delicate  fibres,  collected  into  groups,  and 
radiating  from  a  centre.    It  is  phosphorescent. 
In  Saxony  it  is  found  me  red. 

4.  MASSIVE  PHOSPHATE  OF  LIME.*  Tliis  Variety  has  usually  a  dull, 
earthy  aspect.  It  occurs  in  masses  more  or  less  solid,  which  are  some- 
times mammillary  or  stalactical.  Its  structure  is  lamellar  with  curved 
or  dlveiging  lamellie,  and  is  sometimes  granular;  its  fracture  is  uneven 
or  earthy. — ^The  lamelltt  sometimes  present  a  little  lustre,  and  are 
often  floriform.  It  is  nearly  or  quite  opaque ;  and  its  color  is  usually 
grayish,  reddish,  or  yellowish  white,  often  diversified  by  spots  or  zones 
of  a  yellow  or  brownish  tinge.  Its  powder  phoqihoresces  on  burning 
coals  with  a  very  beautiful,  greenish  yellow  light  It  is  phosphorescent 
even  by  friction  in  the  daric. 

According  to  Peltetier,  it  contains  lime  59,  phosphoric  acid  34 ;  the 
remainder  being  small  quantities  of  the  fluoric,  carbonic,  and  muriatic 
acids,  with  a  littie  silex  and  oxide  of-  iron*  These  foreign  ingredients 
may  sometimes  render  it  fusible,  or  cause  it  to  produce  a  slight  effer- 
vescence in  acids. 

It  is  found  abundantiy  in  Estremadura,  Spain,  where  it  is  deposited 
in  beds,  which  alternate  with  limestone  and  quartz*  It  sometimes  con- 
tains crystallized  apatite. 

5.  rULVERULENT  PHOSPHATE  OF  LIME.t      It  OCCUPS  iu  the  Ststo  of  BU 

earth,  whose  particles  are  loose,  or  slighUy  cohering.  Its  color  is  grayish 
or  greenish  white.    On  hot  iron,  it  phosphoresces  with  a  yellowish  light. 

A  specimen,  examined  by  Klaproth,  yielded  lime  47.0,  phosphoric 
acid  3^2,  the  remainder  being  fluoric  acid,  silex,  oxideof  iron,  water,  fcc. 

It  is  found  in  a  vein  in  the  district  of  Marmarosch  in  Hungary. 

Subspecies  1.  'Siuoeous  Phosphate  of  Lime. 

Cbaax  phmphatte  dlidfeTV.  Nauy,  Brmgniart, 

This  differs  from  the  preceding  varieties  by  giving  fire  with  steel. 
It  occurs  in  porous  masses,  whose  fracture  is  earthy,  granular,  or  a  littie 
foliated.  Its  color  is  gray,  shaded  with  violet.  On  hot  iron  it  phospho- 
resces strongly. 

It  is  found  in  the  tin  mines  of  Schlackeiiwald  in  Bohemia. 

.    •riiauxphosphaiiet«rreute.  lf««y.  Bm^ftlfrt.   PhflipkoriC.  rrriier.   Fhotpkorite. /wnr/tn. 
t  Earthy  Phosphorite.  Janiewn, 
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MASSIVE  FLUATE  OF  LIME.  This  subvaricty  is  not  uncQiniiioii ;  it  has 
a  foliated  fracture,  and  is  the  result  of  crystallization.  Its  masses  are 
often  composed  of  distinct  concretions,  which  are  sometimes  granular. 
*-It  also  occurs  in  nodules  or  detached  masses  from  three  to  twelve 
inches  in  diameter,  composed  of  prismatic  concretions,  whose  colors 
are  generally  arranged  in  concentric  zones  or  bands,  which  often  pre- 
sent alternately  salient  and  reentering  angles.  ^ 

Very  fine  crystals  are  obtained  in  Derbyshire,  England ;  indeed  this 
mineral  is  sometimes  called  Derhythire  spar.  Rose  colored  octaedrons 
have  been  found  near  Mont  Blanc. 

2.  COMPACT  FLUATE  OF  LIME.*  Tliis  Variety,  which  is  rare,  always 
occurs  in  compact  masses,  whose  fracture  is  eveiH  imperfectly  conchoi- 
dal,  or  a  little  splinter^,  with  a  feeble,  resinous  lustre.  It  is  more  or 
less  translucent ;  and  its  usual  colors  are  gray,  greenish  gray,  or  brown, 
and  sometimes  blue^  violet,  or  red. 

It  often  resembles  certain  varieties  of  compact  limestone  or  feld- 
qiar. 

It  has  been  found  in  Saxony,  Cornwall,  &c. 

S.  EAHTHY  FLUATE  OF  LiME.t  This  is  iu  friable  masses,  composed 
•f  small  grains,  which  are  sometimes  arranged  in  parallel  layers.  Its 
color  is  grayish  or  greenish  white,  or  nearly  violet 

It  occurs  in  several  of  the  lead  mines  of  England. 

The  Ratofkite  of  John,  found  at  Ratofka,  in  Russia,  appears  to  be 
an  impure  earthy  fluate  of  lime.  Its  color  is  lavender  blue.  It  con- 
tains fluate  of  lime  49.5,  ]riiosphate  of  lime  20.0,  water  10.0,  muriatic 
acid  2.0,  phosphate  of  iron  S.75. 

SuBSFsciEs  1.   Akoillaoeous  Fluate  of  Lime* 

Chanz  flnatfe  alitimiriftre.  Hmiy.  BmigfUmlm 

This  has  been  found  crystallized  in  cubes,  opaque,  and  of  a  gray 
color,  near  Buxton,  in  England.  These  crystals  contain  considerable 
quantities  of  ferruginous  clay,  which  however  has  not  affected  the  form. 
They  are  sometimes  corroded. 

SuBSPRciRs  2.    Fetid  Fluate  of  Lime. 

The  external  characters  of  this  mineral  do  not  sensibly  differ  from 
those  of  the  common,  colored  varieties  of  fluate  of  lime.  But,  when 
broken,  or  scratched  by  a  point  of  steel,  it  emits  a  strong,  fetid  odor, 
resembling  that  of  carburetted  hydrogen.  This  odor,  which  is  exhaled 
even  when  the  lamine  are  separated  in  the  direction  of  the  natural 
joints,  is  sometimes  perceptible  at  the  distance  of  two  or  three  feet,  and 
continues  sensible  for  a  considerable  time. 

*  Chftoz  flnatfe  conpMte.  Htniy.  BrMgniart*  Diditer  Flmi.  Wfrmer.   Cuiyct  Flaor.  Jamttw. 
tChns  llwttelcrrMie.  Hwy,  Mnngniart.  EtitbyFliNr.  Jamemu 
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around  an  octaedral  nncleus.  But,  the  decrementfl  having  ceased 
before  the  cube  was  completed,  the  crystal  remains  a  cubo-octaedron, 
having  six  faces  parallel  to  those  of  a  cube,  and  eight  faces  parallel  to 
ihoseof  an  octaedron.  The  incidence  of  a  on  6  is  125^  16'^ — ^Each 
solid  angle  of  the  cube  is  sometimes  replaced  by  three,  or  by  six  faces ; 
—and  sometimes  each  face  of  the  cube  supports  a  low  four-sided  pyra- 
mids—The dodecaedron  with  rhomlnc  faces,  and  the  primitive  octaedron, 
sometimes  truncated  on  all  its  edges,  or  on  all  its  angles,  are  among  the 
rarest  forms  of  this  nuneral^ — ^Two  or  more  of  the  aforementioned  mod- 
ifications are  sometimes  combined  in  the  same  crystal ;— and  the  cube 
is  sometimes  elongated  into  a  parallelopiped.  One  variety  of  form 
from  the  Beeralstone  mines  possesses,  according  to  Phillips,  234  faces.. 

These  crystals  are  almost  always  extremely  well  defined,  andoften 
very  large ;  the  cube  in  some  cases  presenting  a  face  of  several  square 
inches.  Their  surface  is  generally  smooth  with  a  strong  lustre.  They 
are  often  vauiously  grouped. 

Its  structure  is  always  foliated,  though  sometimes  imperfectly ;  and 
its  lustre  is  usually  more  or  less  shining  and  vitreous.  The  crystals 
easily  yield  to  mechanical  division,  the  laminee  separating  in  directions, 
paralld  to  the  faces  of  a  regular  octaedron,  and  tetraedron.  Its  frag- 
ments are  either  tetraedral  or  octaedral,  resulting  from  the  directions 
of  the  natural  joints  just  mentioned.  It  is  more  or  less  translucent, 
and  many  of  its  crystals*  especially  the  cubes,  are  transparent 

Its  colors  are  uncommonly  numerous ;  and,  by  the  beauty,  which 
they  confer  on  its  specimens,  deserve  attention.  It  is  sometimes  limpid, 
but  most  frequently  presents  some  variety  of  white,  gray,  violet,  blue, 
green,  yellow,  red,  brown,  or  black.  Different  colors  often  meet  in  the 
same  specimen,  and  are  arranged  in  spots,  zones,  &c.  Green  cubes 
sometimes  exhibit  blue  or  violet  angles.  Certain  varieties,  from  resem- 
blance in  color,  have  been  called  false  gems ;  thus  there  is  the  false 
amethyst,  sapphire,  emerald,  &c. 

Some  varieties  of  this  Fluate  are  rendered  interesting  by  the  color 
of  their  light,  while  phosphorescing.  One,  of  a  violet  color,  from  Sibe- 
ria, when  placed  on  burning  coals,  does  not  decrepitate,  but  shines 
with  an  emerald  green  light ;  it  has  hence  received  the  name  of  Chlo- 
rophane>^~^A.  similar  variety  occurs  in  the  Pednandrce  mine  in  Corn- 
wall.— ^Fine  specimens  of  the  Chlorophane  are  also  found  in  the  United 
States,  in  Connecticut  (See  Localities.) 

Another  interesting  variety,  from  Siberia,  of  a  pale  violet  color  with 
greenish  spots,  is  made  to  shine,  when  in  small  fragments,  with  a  whiti^ 
light,  by  the  heat  of  the  hand  only ;  at  2I£^  Fahr.  its  phosphorescence  is 
green,  and  with  a  still  stronger  heat  it  becomes  bltte.  But  in  all  cases, 
v(  ben  phosphorescence  ceases,  the  color  of  the  mineral  has  disappeared. 


^LUATE  OF  lime;  ^t 

MAssivs  FLUATE  OF  LIME.  Thig  subyaiiety  is  not  ancommon ;  it  has 
a  foliated  fracture,  and  is  the  result  of  crystallization.  Its  masses  are 
often  composed  of  distinct  concretions,  which  are  sometimes  granuhr. 
-—ft  also  occurs  in  nodules  or  detached  masses  ^m  three  to  twelte 
inches  in  diameter,  composed  of  prismatic  concretions,  whose  colors 
are  generally  arranged  in  concentric  zones  or  bands,  which  often  pre* 
tent  alternately  salient  and  reentering  angles.  x 

Very  fine  crptals  are  obtained  in  Derbyshire,  England ;  indeed  this 
mineral  is  sometimes  called  Derbyshire  spar.  Rose  colored  octaedrons 
hare  been  found  near  Mont  Blanc. 

2.  COMPACT  FLUATE  OF  LIME.*  This  vaiiety,  which  is  rare,  always 
occurs  in  compact  masses,  whose  fracture  is  eTeiH  imperfectly  conchoi- 
dal,  or  a  little  splinterjr,  with  a  feeble,  resinous  lustre.  It  is  more  or 
less  translucoit }  and  its  usual  colors  are  gray,  greenish  gray,  or  brown, 
and  sometimes  blue«  violet,  or  red. 

It  often  resembles  certain  varieties  of  compact  limestone  or  feld- 
ipar. 

It  has  been  found  in  Saxony,  Cornwall,  &c. 

S.  BAHTHY  FLUATE  OF  LiME.t  This  is  iu  fHable  masses,  composed 
•f  small  grains,  which  are  sometimes  arranged  in  parallel  layers.  Its 
cdor  is  grayish  or  greenish  white,  or  nearly  violet 

It  occurs  in  several  of  the  lead  mines  of  England. 

The  RatofkUe  of  John,  found  at  Ratofka,  in  Russia,  appears  to  be 
an  impure  earthy  fluate  of  lime.  Its  color  is  lavender  blue.  It  con- 
tains fluate  of  lime  49.5,  ]riiosphate  of  lime  20.0,  water  10.0,  muriatic 
acid  2.0,  phosphate  of  iron  S.75. 

Subspecies  1.    Ahoillaceous  Fluate  of  Lime. 

Cliaax  flnatfee  ftlomioiikre.  Hauy*  BrfigniarU 

This  has  been  found  crystallized  in  cubes,  opaque,  and  of  a  gray 
color,  near  Buxton,  in  England.  These  crystals  contain  considerable 
quantities  of  ferruginous  clay,  which  however  has  not  affected  the  form. 
They  are  sometimes  corroded. 

Subspecies  2.    Fetid  Fluate  of  Lime. 

Tlie  external  characters  of  this  mineral  do  not  sensibly  differ  from 
those  of  the  common,  colored  varieties  of  fluate  of  lime.  But,  when 
broken,  or  scratched  by  a  point  of  steel,  it  emits  a  strong,  fetid  odor» 
resembling  that  of  carburetted  hydrogen.  This  odor,  which  is  exhaled 
even  when  the  laminee  are  separated  in  the  direction  of  the  natural 
joints,  is  sometimes  perceptible  at  the  distance  of  two  or  three  feet,  and 
continues  sensible  for  a  considerable  time. 

*  Cittiiz  flnatte  compscte.  Hauy.  BrMgniart.   JMehter  Flint.  Werner,   riimwiil  Flaor.  J^mtnn. 
t  Cknx  fhat€e  IcrrMie.  H9^,  Mnngniart,   Etitby  Fhior.  Jamentu 


*  Fetid  fluatt  of  Kne»  first  obMnred  by  Mr.  A.  E.  Jeemtp,  it  feond  in 
tte  IhiML  States^  in  iBHrnr,  17  niBet  from  Shawneetown*  in  Tiofe^ 
icd,aiid  jeUwvrcrjrtalfL  (^Atf-siTP;^  SeeLocifitiesof  the  Speeiee. 

f'CMcfrtcs^Atealiaiiqf  ItefigpeeiM-^^  Fliwte  of  line  alnoet  dwaj» 
•ccwi  in  Teins,  eqieciaUy  metattic  TeuM,  wUek  maj  traTorac  primitiTe^ 
tfawilsoii,  or  Mcondarir  roduk  It  hat  alair  been  obeenred  in  bedt ;  and^ 
in  a  few  instancet,  appears  to  enter  ittt»  4ho  eompotitiott  of  primitiva 
lockt*  fMMov^wtAMT^J  it  it  aometiMBet  in  veint»  or  atladled  to  the 
aidet  of  cafdtiet,  in  granite*-— ^VeittSy  whkh  contain?  Pluaite  of  lime,  are 
obviously  of  different  ages.  In  the  BMtt  aneieat*  tint  mineral  is  asto- 
datedl  withorttof  tin;  wfaHe  in  tiiose,  wUch  af  pear  to  be  more  recent, 
it  it  eonnected  witit  the  tiriphnretaof  lead^  imc,  wm,  and  copper.  Thete 
ta)phttrets»  etpeciaU  j  that  of  iron,  are  often  distominated  in  maatet  cC 
Fhiate  of  lime,  or  traverse  them  in  a  lagzsig  direction^  and,  by  their  me- 
taliic  lustre,  contribute  much  to  the  beauty  of  certain  tpeeunent.  Tha 
veins  are  often  yery  krye,  and  competed  ahnott  entirely  of  Fluate  of  lime. 
In  addition  to  metallic  substances,  however,  it  is  often  associated  with 
quartz,  the  carbonate  and  phosphate  of  Unie,  anlphate  of  barytes^  &c. 

(LoeaLUiUB.)  Flltiite^  of  lime  is  found  abundantly  in  England.  In 
Gomwall,  it  it  astociaiitd  with  oret  of  tin  in  veint,  which  taverao 
ai^Uite.  In  Derbyshire  and  Bnrhani^  it  is  cmuected  with  galena  in 
veins,  traversing  compact  liraestonev— Near  Stanhope,  in  Durham 
County,  it  occurs  in  tmntparent  cryatalt  of  uncommon  beauty,  whose 
color  by  transmitted  Uf^  it*  an  intense  emerald  green,  and  by  reflected 
light  a  sapphire  blue ;  their  formt  are  enbet  or  parallelopipeds ;  they 
begin  to  phosphoresce  in  water  heated  nearly  to  31d^,  and  their  powder 
on  hot  iron  yields  a  violet  light.  ( Clark B.)'^hi  Weardale,  in  the  same 
County,  emerald  green  crystals  of  ffuor  spar  are  said  to  contain  drops 
of  water. — In  tlie  Beeralstone  mines,  Devonshire,  white  octaedral  crys- 
tals are  sometimes  imbedded  in  greenish  fluor  spar.— At  Oxford,  Eng- 
land, is  a  bivalve  shell,  lined  with  imperfect  crystals  of  fluate  of  lime. 
(Kjdd.) — ^This  mineral  occurs  also  in  Saxony,  Norway,  France,  &c. 

Ip  Canada^  near  Quebec,  lit  Cape  Diamond,  it  occurs  in  fetid  lime- 
stone with  quartz  and  acieular  carbonate  of  lime^  (M^Bvev*) 

In  tlie  UnUed  States.  In  Tennessee,  Smith  County,  in  white  or  purple 
cubes,  which  are  sometimes  truncated  or  bevelled  on  the  edges.  (HAr*- 
D£y.^— In  Virginia^  near  Woodstock  or  Miller's  town,  Shenandoah 
County,  in  small,  loose  masses  in  the  fissures  of  a  limestone,  containing 
shells.  (Barton.) — Also  at  Shepherdstown,  on  the  Potowmac,  in  veint 
of  white  limestone,  traversing  blue  limestone ;  its  colors  are  red  and 
purple.  (Morton  Sf  M^Eue  n.) — ^In  lUinoiSt  Gallatin  County,  on  Peter's 
Creek,  17  miles  from  Shawneetown,  and  at  the  three  Forks  of  Grand 

• 

Pierre  Creek,  27  miles  from  Shawneetown^  and  it  also  found  occasion- 
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ally  on  the  Boil  far  SO  miks  S.  W.  from  Cave  in  Rock  on  the  Ohio.  It 
occurs  mataive^  and  in  cubes,  either  perfect  or  truncated,  aolitarjr  or  ag- 
gregated, and  is  associated  with  galoia,  %uc.  in  alluvial  deposite,  or  in 
veins,  vrhich  appear  to  traverse  compact  limestone  and  calcareous  sand- 
stone. At  Peter's  Creek,  it  is  almoet  always  in  ciTstab,  sometimes  sever- 
al mches  in  dianieter,  presenting  very  rich  and  beautiful  colors.  Thou^ 
sometimes  limjMd,  and  sometimes  nearly  black,  its  more  common  colors 
are  some  shade  at  violet,  purple,  red,  or  yellow.  The  limpid  and  yellow 
ciystals  are  aometimee  invested  with  a  thin  videt  or  red  coat.  It  ia 
usually  phosphorescent  by  heat,  excepting  when  nearly  black*  The 
colored  crystals  are  often  fetid  by  percussion.  (See  Subspecies  2.)  At 
the  Forks  on  Grand  Pierre  Creek,  it  occurs  on  the  surface  of  the  soil  in 
masses,  which  are  sometimes  several  feet  in  diameter ;  its  colors  are 
violet,  rose*  and  green.  (Jessup.  8jLLiMA»»}-^ln  MaryUmd^  on  the 
West  side  of  the  Blue  Ridge,  with  sulphate  of  baiytes.  {Hatden.)'^ 
In  Mw  Jeneys  near  Franklin  Furnace,  in  Sussex  County,  disseminat- 
ed in  lamellar  carbonate  of  lime,  and  accompanied  by  mica  and  carbu- 
ret of  iron ;— aUo  near  Hambuig,  on  the  turnpike  to  Pompton,  in  a 
vein  of  quartz  and  feldspar.  (BjiucE.J-^hi  J>Pnp  Fork,  near  Saratoga 
springs,  in  limestone ;  it  is  nearly  colorless  and  penetrated  by  pyrites. 
—In  CtnmeeHcutf  at  Middletown,  in  a  vein,  and  is  accompanied  by  the 
snlphurets  frf*  lead,  zinc,  and  iron.  (Beuce.J-^^AIso  at  New  Stratfbrdt 
in  the  town  of  Huntington,  4  miles  S.  from  the  the  bismuth  mine,  in  a 
vein,  traversing  white  granular  limestone  in  gneiss,  and  associated  with 
quartz,  mica,  &c.  Though  sometimes  in  cubes,  it  is  usually  massive. 
Its  color,  sometimes  almost  white,  is  generally  some  shade  of  violet,  or 
purple.  When  placed  on  hot  iron  in  a  dark  room,  it  emits  a  very  pure 
emerald  green  light ;  masses  even  one  inch  in  diameter  become  illumi- 
nated in  a  few  seconds,  and  continue  distinctiyiuminous,  whe^  remov-* 
ed  to  a  room,  lighted  by  candles,  or  when  viewed  in  weak  day  light. 
(SiLi.iMAif.J'^In  Vermont,  at  Thetford^— In  Musaokuaetts^  at  the 
lead  mine  in  Southampton,  it  occurs  in  sulphate  of  barytes  and  granite, 
associated  with  galena,  quartz,  &c.;  its  color  is  usually  green  or  pur- 
ple^— ^In  JV*6ic;  Hampshire,  at  Rosebrook's  Gap^  in  the  White  Moun- 
tain^ in  small  detached  pieces.  (OlEES.) 

(Usesm)  It  is  sometimes  employed  as  a  flux  for  certain  ores ;  and 
bence  the  name  of  Fluor*  In  some  places,  particularly  in  Derbyshiret 
it  is  cut  into  plates,  vases,  &c.  for  ornamental  purposes,  and  polished  ; 
it  is  sometimes  extremely  beautiful^— The  variety  in  prismatic  concre- 
ti<ms,  with  colors  in  concentric  bands,  found  near  Castieton,  in  Derby- 
shire, and  by  the  miners  called  Blue  John,  furnishes  many  beautiful 
vases,  &C. — From  Fluate  of  lime  is  obtained  the  fluoric  acid,  employed 
for  etching  on  glass. 
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&PECIKS  5.    SULPHATE  OF  LIME. 

Chtuz  tulftli**  Hauy,  Bt$ngniaru    Oypmiii.  JDnvon.  AUcbu  PkUiipt,    Oypc.  nmumttnn. 

Gypsum. 

The  examination  of  this  mineral  is  interesting  in  many  respects, 
particularly  on  account  of  its  uses  in  agriculture  and  the  arts.  It  is 
often  in  amorphous  masses ;  and  not  unfrequently  in  crystals,  whose 
primitive  form  is  a  four-sided  prism  (PL  III,  fig.  9.),  whose  bases  are 
parallelograms  with  angles  of  113^  8',  and  66^  52' ;  the  sides  of  the 
base  and  the  height  of  the  prisms  are  as  the  numbers  12, 13,  32.  Of 
tills  nucleus,  which  is  easily  obtained,  more  than  twenty  modifications 
have  been  observed.  The  integrant  particles  have  the  form  of  the 
nucleus. 

It  possesses  double  refraction,  which  must  be  observed  in  the  man- 
ner already  prescribed  for  sulphate  of  barytes.  In  hardness  it  is  infe- 
rior to  crystallized  carbonate  of  lime,  for,  in  general,  it  may  be  scratch- 
ed even  by  the  finger  nail.  Its  specific  gravity  usually  lies  between 
£.26,  and  2.31 ;  but  is  sometimes  as  low  as  1.87,  according  to  Kirwan. 

(Chemical  characters.)  By  the  blowpipe  it  may  be  melted,  though 
not  very  easily,  into  a  white  enamel,  which,  in  a  few  hours,  falls  into 
powder.  If  the  fragment  is  crystallized,  it  not  only  whitens  instantly 
and  becomes  Inittie,  but  very  easily  exfoliates  in  one  direction.  In 
order,  however,  to  melt  these  laminae,  the  flame  should  play  in  the 
direction  of  the  lamine  against  their  edges,  and  not  perpendicularly 
to  their  surface.  These  different  effects,  according  to  the  different 
directions  of  the  flame,  are  supposed  by  Haiiy  to  arise  from  the  great 
length  of  the  integrant  particles,  compared  with  the  dimensions  of  their 
bases ;  for  the  laminee  are  composed  of  an  indefinite  number  of  these 
littie  prismatic  solids,  which  must  necessarily  cohere  more  strongly  in 
the  direction  of  their  length  or  sides,  than  in  that  of  their  bases.  It 
does  not  effervesce  with  acids,  unless  it  be  impure.  It  is  soluble  in 
about  500  times  its  weight  of  water.    It  does  not  bum  to  lime. 

Sulphate  of  lime  is  composed  of  lime  32,  sulphuric  acid  46,  water 
22.  (Bergman.)  A  laminated  specimen  from  Onondaga  yielded 
Warden  lime  32,  sulphuric  acid  47,  water  21.  In  the  compact  variety 
Gerhard  found  lime  34,  sulphuric  acid  48,  water  18.  It  is  sometimes 
contaminated  by  small  quantities  of  carbonate  of  lime,  alumine,  silex, 
and  oxide  of  iron. 

(Distinctive  characters.)  Its  inferior  hardness,  together  with  its 
chemical  characters,  will  serve  to  distinguish  it  from  the  carbonate, 
phosphate,  and  fluate  of  lime. 

The  different  structures  and  the  extent  of  this  species  require  a 
number  of  subdivisions. 
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BuBSPECJES  1.    Sklsnite.    Jambson, 

ChMB  salftiie  Seknite.  Brm^tert.    FhnieDeu,  Werner,  Meke,    Spaihigcr  Oypii  Bmumann, 

*  Foliated  Sulphate  of  lime. 

Though  always  crystallized,  it  occurs  both  ia  foliated  masses,  and 
in  regular  crystals.  One  of  its  most  simple  forms  is  a  tabular  solid  or 
low  prism,  whose  bases  are  rhomboidal  with  angles  of  136**  52'  and 
53®  8',  and  whose  narrow  sides  arc  all  bevelled  by  trapezoidal  planes, 
which,  on  two  opposite  sides,  are  inclined  to  each  other  in  an  angle  of 
143**  53',  but,  on  the  other  two  sides,  in  an  angle  of  110**  36'. — ^This 
crystal  is  sometimes  elongated  (PI.  Ill,  fig.  10.),  and  then  assumes  a 
prismatic  form,  having  six  sides,  but  all  the  angles  remain  the  same« — 
The  terminations  of  this  crystal,  viewed  as  a  six-sided  prism,  are  some- 
times convex- — Sometimes  the  preceding  crystal  is  terminated  by  four 
planes  (PL  III,  fig.  11.). — ^There  is  also  a  prism  with  eight  sides,  ter- 
minated by  four-sided  summits.  The  trapezoidal  faces  of  the  preced- 
ing crystals  are,  in  general,  longitudinally  striated. 

The  crystals  of  Selenite  are  frequently  united,  or  collected  into 
groups  of  various  forrtis.  Sometimes  a  hemitrope  is  formed  ;  and 
sometimes  large  crystals  are  penetrated  by  smaller. 

The  geometrical  beauty  of  the  crystals  is  often  much  impaired  by 
the  bluntness  of  their  edges  and  angles,  and  the  convexity  of  their  faces. 
This  convexity  is  often  so  great,  that  the  crystal  becomes  lenticular  ; 
and  two  lenticular  crystals  frequently  unite  in  such  manner,  as  to  form 
a  reentering  angle  on  one  side.  Sometimes  these  lenses  are  grouped  in 
the  form  of  a  crest,  or  like  the  petals  of  a  rose,  or  in  stars,  &c. 

Its  structure  is  foliated,  and  its  lustre  shining  or  splendent,  and 
sometimes  pearly.  The  laminee  separate  in  three  directions,  parallel 
to  the  sides  of  the  primitive  form,  but  most  easily  in  the  direction  of 
the  bases ;  when  thin,  they  are  flexible,  but  not  elastic,  like  mica ;  they 
break  into  rhomboidal  fragments.  Though  sometimes  translucent,  it 
is  most  comnionly  transparent.  Some  specimens  are  limpid,  but  its 
color  is  usually  white,  either  pure,  or  with  shades  of  gray  or  yellow, 
and  may  be  yellow,  reddish,  violet,  gray,  brown,  &c.*  The  surface  is 
sometimes  irised,  or  pearly. 

Var.  1.  MASSIVE  selenite.*  This  variety  is  in  masses^  whose  struc- 
ture is  laminated,  or  sometimes  only  lamellar.  The  laminee  are  often 
large  and  transparent,  easily  yielding  to  mechanical  division.  Some- 
times they  are  arranged  in  clusters,  or  radiate  from  a  center.  As  they 
become  smaller,  they  constitute  masses,  which  gradually  pass  into 
granular  gypsum,  to  which  they  have  the  same  relation,  as  calcareous 
spar  to  granular  limestone. 

*  Thtf  indadei  a  port  of  the  bUtttrigtr  Cipt  of  Werner,  and  tltM  ffliated  gmnuktr  Gtfpsum  nf 
Jaincton. 
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The  Itminie  of  Scknte  ham  MnietiiBM  m  iptoafar  turfiw^ 
tremely  beavtifUtf  '  -^ 

AcicuLAR  BSLBiriTa.  Tlu  »  fiwiid  in  acicviar  ciTttaliy  {Mrtktt^ 
ID  old  roines^winTdcaniccoiiiitiieSfCrmiiilbofgTpsiiiiha^ 
tobeofrecentibnMtioii.  *  ^ 

(Gtolagiai  tUnmtbm,)  The  oTitilt  of  Seknite  we  ncy  eflm 
disseminated  in  bede  of  day  or  marl.  Bat  their  color  doeo  not  afpear 
to  luTe  been  afhcted  by  tiiat  of  the  day  er  nurl,  eze^  in  a  &m  eaaei^ 
where  the  coloring  natter  has  obnonaly  entered  by  filtration*  When 
massive/  and  sometimes  when  in  cfystals»  Selenite  is  associated  wiil| 
extensiTe  beds  or  strata  of  gjpsnnii  and  sosietimes  with  carbonate  of 
lime.  &c.  In  a  few  instances  it  has  been  sbserfed?  in  metallic  vtjk 
tome  of  which  tra?ene  frimitiTe  rocks. 

Kne  specimens  are  ftirad  in  Oxfordshire,  Bnglaiidi  andiA.ftK 
in  Switzeriand.  (Bee  Localities  nf  the  Species.)' 

'     BuMspMctMs  2.    Gtpsum. 

The  termOfipmrntilMmi^wamtiGmM  extended  to  the  whole  apomss^ 
is  more  frequently  ai^rqiriated  to  those  varieties  of  Snlphate  ^Jmnfk 
which  have  a  JUrmiB  or  grmmlmr  structore,  bmng  the  resnlt  of  a««Bii- 
fused  crystallization,  and  to  those,  whose  tsxtore  is  com|mcI,  or  m«tf|^ 

Var.  1.  riBaovs  ovrsuii.*  Jjmeso».  Its  fibres  are  paralU  and  of- 
ten curved.  Thoagjk  som^fimes  coarse*  they  are  often  fine  and  delieats^  ^ 
gjlistening  or  even  shining  with  a  pearly  or  satin  lustre ;  some  .speci- 
mens, like  a  mirror,  reflect  tiie  flilune  of  a  candle.  The  filiree  often 
separate  from  each  other  witii  great  ease,  and  sometimes  occur  more  or.. 
less  distinct ;  sometimes  also  they  are  lon|i|^  slmider,  and  cnrted.  In 
some  cases,  tlie  cross  fracture,  or  structure  peipendicular  to  the  length 
of  the  fibres,  is  fdiated,  and  has  a  brilliant  lu«bre.  It  is  sometimes  in 
stalactites,  or  other  concretions^-— It  is  usually  translucent,  and  ilta 
colors  present  some  shade  of  white,  gray,  red,  or  yellow. 

It  most  frequentiy  occurs  in  thin  beds  or  layers,  associated  with 
the  other  varieties  of  gyiMum,  clay,  sandstone,  ftc« 

It  is  easily  distinguished  from  fibrous  limestone  by  its  inferior  hard- 
ness^— It  is  sometimes  cut  and  polished  for  ornaments. 

2*  GUANULAn  oTPsuM.t  This  is  a  common  variety.  It  occurs  in 
masses,  having  a  granular  structure ;  but  the  grains  are  extremely  var 
riable  in  their  size,  and  have  a  foliated  structure.  Hence  its  fracture 
is  both  granular  and  foliated  with  a  lustre,  sometimes  shining^  and 


*  Fairiger  Glpa.  WSmer.    Chmx  toUhife  fllccow.  Anri^   Clwn  gallrtfo  Ojyn  flbnu. 
ni«rf. 

t  Blvurifcr  Oifi.  JTcnwrw     VoUtttd  gnnnlir  OjrygoB.  Mmemm*     Ctesc  «ltafo  Ofr« 
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•ometimet  only  glimmeriiigil  Its  fragments  are  translucent,  sometimes 
at  the  edges  only ;  and  its  color  is  some  variety  of  white,  gray,  or  red, 
or  even  of  yellow,  brown,  or  black,  or  is  spotted,  &Ci/ — Some  varieties 
are  composed  of  prismatic  rather  than  granular  concretions. 

This  variety  often  strongly  resembles  granular  limestone^  but  may 
be  distinguished  by  its  inferior  hardness,  which  permits  it  to  be  scratch- 
ed by  the  finger  nail. 

According  to  the  size  of  its  folia  or  grains,  this  variety  passes,  on 
the  one  side,  into  massive  Selenite,  and  on  the  other,  into  the  following 
variety. 

It  is  sometimes  employed  in  the  arts  under  the  name  of  alabaster. 

S.  ooMPAOT  OYPSUM.*  Jameson,  This  is  found  in  compact  masses 
of  a  fine  grain,  whose  fracture  is  even,  or  splintery,  or  uneven,  and 
nearly  or  quite  dull ;  sometimes  however  it  exhibits  minute,  glinunering 
folia.  It  is  opacfue,  or  translucent  at  the  edges;  and  its  colors  are 
commonly  white  or  gray,  sometimes  shaded  witli  blue,  yellow,  red,  &c. 
It  also  occurs  blue,  red,  or  yellow,  and  frequently  presents  variegated 
colors^— It  is  sometimes  in  concretions. 

Compact  Gypsum  b  also  employed  in  sculpture  and  architecture 
under  the  name  of  alabaster. 

4.  BRANCHY  GYPsuM.t  This  rarc  variety  occurs  in  little  branches, 
singularly  curled  or  twisted,  and  collected  into  little  tufts.  M.  Brong- 
niart  supposes  it  to  be  formed,  like  the  coralloidal  variety  of  the  arra- 
^nite*    It  is  found  near  Matlock,  in  Derbyshire,  &c. 

5.  SKOWT  gyp8um4  This  is  found  in  small,  reniform  or  flattened 
masses,  which  have  the  aspect  of  snow.  They  are  composed  of  very 
minute  plates  or  span^es,  and  are  easily  reducible  to  powder.  These 
little  plates  are  snow  white  and  pearly,  resembling  white  talc ;  but 
they  are  not  unctuous  to  the  touch,  like  talc,  and  are  more  easily  melt- 
ed.—>They  sometimes  have  a  tinge  of  yellow. 

It  is  found  in  masses  of  Sulphate  of  lime ;  and  sometimes  adhering 
to  lenticular  crystals  of  selenite,  as  at  Montmartre,  near  Paris.  It 
may  perhaps  arise  from  the  disintegration  of  massive  selenite,  at  least 
in  some  cases. 

6.  EARTHY  GYPSUM.§  Jamesok.  This  Undoubtedly  results  from 
the  disintegration  of  some  of  the  preceding  varieties.  It  is  composed 
of  dusty  or  scaly  particles,  which  resemble  those  of  meal  or  chalk,  and 
soil  the  finger  a  little.  These  particles  are  dull,  and  sliglitly  cohering 
in  small  masses.    Their  color  is  gray  or  white  with  a  tinge  of  yellow. 

*  Didkter  Gipt.  Wermr,  Chaoz  solfatfe  complete.  Eauy.  Chaux  ralbt^  GtP*^  compaetc.  Br^ng 
t  ''Tmitt  -irrf ti  Irlmitii  raTimr    fTi  ifiji  iif in  f 

X  Chaoz  mlflrt^  mvUbnne.  Hmuy,  Chaux  iiilfktc^  Gypw  nivilbmie.  Bfngniarf,  Sealy  fbliatcil 
Gypcani.  Jame»mu 

$  Gipt  cnk.  /Trnwr.    Chans  ioIGMee  tcrrraw.  Hauy,    Chtax  ralfkt^  Orpw  tcrrrux.  Bntig. 
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Tlie  laminfe  of  Sclenite  haYe  sometimes  a  wpeeular  surface^  ex- 
tremely beautiful. 

AcicuLAR  sELENiTE.  This  is  found  in  acicttlar  crystals,  particularly 
in  old  mines,  or  in  volcanic  countries,  or  in  hills  of  gypsum,  and  appears 
to  be  of  recent  formation. 

(Geological  situation.)  The  crystals  of  Setenite  are  Tery  often 
disseminated  in  beds  of  clay  or  marl.  But  their  color  does  not  appear 
to  have  been  affected  by  that  of  the  clay  or  marl,  except  in  a  few  cases, 
where  the  coloring  matter  has  obviously  entered  by  filtration.  When 
massive,  and  sometimes  when  in  crystals,  Selenite  is  associated  with 
extensive  beds  or  strata  of  gypsum,  and  sometimes  with  carbonate  of 
lime,  &c.  In  a  few  instances  it  has  been  observed  in  metallic  veins, 
some  of  which  traverse  primitive  rocks. 

Fine  specimens  are  found  in  Oxfordshire,  England ;  and  at  Bex 
in  Switzerland.  (See  Localities  of  the  Species.) 

SuBspscjBs  2.    Gtpsvh. 

Gipt.  IFemer,   Chans  niUktfe  Oypfe.  Brmigmkut, 

The  term  Gypsum^  though  sometimes  extended  to  the  wiiole  species, 
is  more  frequently  appropriated  to  those  varieties  of  Sulphate  of  lime, 
which  have  a  fibrous  or  granular  structure,  being  the  result  of  a  con- 
fused crystallization,  and  to  those,  whose  texture  is  compact,  or  earthy. 

Var.  1.  FIBROUS  gtpsum.^  Jameson,  Its  fibres  are  parallel  and  of- 
ten curved.  Though  sometimes  coarse,  they  are  often  fine  and  delicate, , 
glistening  or  even  shining  with  a  pearly  or  satin  lustre ;  some  speci- 
mens, like  a  mirror,  reflect  the  flame  of  a  candle.  The  fibres  often 
separate  from  each  other  with  great  ease,  and  sometimes  occur  more  or 
less  distinct ;  sometimes  also  they  are  long,  slender,  and  curved.  In 
some  cases,  the  cross  fracture,  or  structure  perpendicular  to  the  length 
of  the  fibres,  is  foliated,  and  has  a  brilliant  lustre.  It  is  sometimes  in 
stalactites,  or  other  concretions. — It  is  usually  translucent,  and  its 
colors  present  some  shade  of  white,  gray,  red,  or  yellow. 

It  most  frequentiy  occurs  in  thin  beds  or  layers,  associated  with 
the  other  varieties  of  gypsum,  clay,  sandstone,  &c. 

It  is  easily  distinguished  from  fibrous  limestone  by  its  inferior  hard- 
ness.— It  is  sometimes  cut  and  polished  fur  ornaments.  *^ 

2.  GHANULAR  GYPsuM.t  This  is  a  common  variety.  It  occurs  in 
masses,  having  a  granular  structure  ;  but  tlie  grains  are  extremely  va- 
riable in  their  size,  and  have  a  foliated  structure.  Hence  its  fracture 
is  both  granular  and  foliated  with  a  lustre,  sometimes  shining,  and 

*  Fatriger  Gipi,  nrerner,    Chaux  lulfktfu  fllireuir.  Hauy.    Chaux  sulfttte  Gypte  fibniuu  brmg- 

<. 

t  Blarttrigcr  Gip^   Ifitrner,     Foliated  gnmular  Gypsam.  Jamewi.     Chanx  siil&U«  Gyr<e 
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sometiraes  only  glimmeriiigi  Its  fragmenta  are  translucent,  aometimeB 
at  the  edges  only ;  and  its  color  is  some  variety  of  white,  gray*  or  red, 
or  even  of  yellow,  brown,  or  black,  or  is  spotted,  &cw-— Some  varieties 
are  composed  of  prismatic  rather  than  granular  concretions. 

This  variety  often  strongly  resembles  granular  limestone^  but  may 
be  distinguished  by  its  inferior  hardness,  which  permits  it  to  be  scratch- 
ed by  the  finger  nail. 

According  to  the  size  of  its  folia  or  grains,  this  variety  passes,  on 
the  one  side,  into  massive  Selenite,  and  on  the  other,  into  the  following 
variety. 

It  is  sometimes  employed  in  the  arts  under  the  name  of  alabaster. 

S*  ooMPACT  oypsvic.^  Jameson,  This  is  found  in  compact  masses 
of  a  fine  grain,  whose  fracture  is  even,  or  splintery,  or  uneven*  and 
nearly  or  quite  dull ;  sometimes  however  it  exhibits  minute,  glimmering 
folia.  It  is  opaque,  or  translucent  at  the  edges;  and  its  colors  are 
commonly  white  or  gray,  sometimes  sh<|ded  with  blue,  yellow,  red,  &c. 
It  also  occurs  blue,  red,  or  yellow,  and  frequently .  presents  variegated 
colors,^— It  is  sometimes  in  concretions. 

Compact  Gypsum  is  also  employed  in  sculpture  and  aixhitecture 
Qoder  the  name  of  alabagter* 

4.  nnANOHY  GYPsuM.t  This  rare  variety  occurs  in  little  broHche^ 
singularly  curled  or  twisted,  and  collected  into  little  tufts.  M.  Brong*- 
niart  supposes  it  to  be  formed,  like  the  coralloidal  variety  of  the  arra- 
gonite.    It  is  found  near  Matlock,  in  Derbyshire,  &c. 

5.  sKowT  gtpsum4  This  is  found  in  small,  reniform  or  flattened 
masses,  which  have  the  aspect  of  smnv.  They  are  composed  of  very 
minute  plates  or  spangles,  and  are  easily  reducible  to  powder.  These 
little  plates  are  snow  white  and  pearly,  resembling  white  talc ;  but 
they  are  not  unctuous  to  the  touch,  like  talc,  and  are  more  easily  melt- 
ed.—They  sometimes  have  a  tinge  of  yellow. 

It  is  found  in  masses  of  Sulphate  of  lime ;  and  sometimes  adhering 
to  lenticular  crystals  of  selenite,  as  at  Montmartre,  near  Paris.  It 
may  perhaps  arise  from  the  disintegration  of  massive  selenite,  at  least 
in  some  cases. 

6.  EARTHY  GYPSUM«§  Jj MESON,  This  Undoubtedly  results  from 
the  disintegration  of  some  of  the  preceding  varieties.  It  is  composed 
of  dusty  or  scaly  particles,  which  resemble  those  of  meal  or  chalk,  and 
soil  the  finger  a  little.  These  particles  are  dull,  and  sliglitly  cohering 
in  small  masses.    Their  color  is  gray  or  white  with  a  tinge  of  yellow. 

*  Diditer  Dipt.  Werner,  Cluuix  lolfatfe  eompaete.  Hatty*  Chaux  lulikt^  Gyp»e  compaete.  Br^ng 
t  CiMas  tolfiit^  Sdenite  rafir  BrmgniarU 

i  Clurax  taUat^e  ninfiNrme.  Hmuy,  Chaux  suUkti:  Gjpte  niriforme.  Brpngniarr,  Sealy  foliated 
^ijjfimnu  Jameson, 

$  Oips  ehle.  Werner,   Cliavs  lolfalie  tcrrcove.  Houi/,    Cktmx  rallkt#e  Gypse  tcrreux.  Br9ng» 
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It  flometimes  fomis  beds  of  considerable  thibkness,  resting  on  other 
varieties  of  Gjpsam.  It  is  also  foand  in  the  cavities  or  fissures  of 
other  varieties  of  Gjpsum,  and  also  in  those  of  other  rocks  in  the  vicin- 
ity of  Gjpsam.  It  appears  to  be  of  daily  formation,  being  produced 
by  the  agency  of  rain  water ;  for  it  occurs  more  plentifully  in  wet 
than  in  dry  seasons. 

It  has  been  found  in  Saxony,  Norway,  &c. 

Subspecies  3.    Plaster  Stone. 

ChAox  laUSitfegroaiere.  Brongniart,   Cfiftox  lulfiitfe  calcariftre.  Hauy,   MontmarCrite.  Jomtfn. 

Plaster  of  Paris. 

This  would  not  be  entitled  to  a  distinct  notice,  were  it  not  for  the 
,  foreign  ingredients,  which  it  contains,  and  which,  in  many  instances^ 
greaUy  improve  it,  as  a  cement  [n  order  to  render  calcined  Sulphate 
of  lime  a  good  cement,  there  must  be  present  a  certain  quantity  of 
quicklime.  But  the  mineral,  of  which  we  now  speak,  sometimes  con- 
tains  the  proper  quantity  of  carbonate  of  lime  to  constitute  a  good 
cement  after  calcination.  Hence  it  slightly  effervesces  with  acids. 
Sometimes  also  it  embraces  clay  or  sand,  which  injures  it  as  a  cement. 
•—Its  texture  is  earthy  or  granular  with  coarse  grains,  and  sometimes 
foliated.  It  is  sometimes  white,  but  it  also  presents  various  shades  of 
other  colors,  arising  from  the  presence  of  oxide  of  iron. 

It  occurs  abundantly  near  Paris ;  at  Montmartre  it  is  yellowish, 
contains  about  17  per  cent,  of  carbonate  (rf*  lime,  and  alternates  with 
beds  of  slaty  clayj  and  marl. 

(Geological  situation  of  Gypsum.)  This  mineral,  next  to  carbonate 
of  lime,  is  more  abundant,  than  any  other  earthy  salt.  It  is  sometimes 
deposited  on  the  sides  of  primitive  mountains  at  a  considerable  eleva- 
tion ;  sometimes  in  vallies ;  and  sometimes  it  constitutes  whole  hills, 
or  exists  in  extensive  strata  at  the  surface  of  the  earth,  or  at  a  great 
depth  below. 

There  appears  to  be  several  distinct  formations  of  this  species,  well 
characterized  by  their  relative  situation  and  accompanying  minerals. 
In  other  words.  Sulphate  of  lime  is  found  among  secondary,  transition, 
and  primitive  rocks. 

The  oldest  formation,  or  primitive  Gypsum,  is  found  resting  on 
primitive  rocks,  or  even  contained  within  them.  It  is  most  frequentiy 
granular,  sometimes  lamellar,  usually  white,  and  often  much  resembles 
granular  limestone.  It  is  sometimes  mixed  with  mica,  talc,  feldspar, 
&c.  but  never  embraces  clay,  marl,  nor  remains  of  organic  beings. 
This  formation  has  been  found  in  several  parts  of  the  Alps,  between 
strata  of  mica  slate,  or  gneiss,  sometimes  alternating  with  them,  and 
ued  by  limestone,  or  hornblende  slate. 
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The  existence  of  prhnitive  Gjpsani  is,  however,  doubted  by  M aeiure, 
a  diBtingiiiBhed  and  impartial  geologist,  irhose  personal  obsenratiens  in 
this  country  and  in  Europe  have  been  yerj.  extensive.  According  io 
Mm  Brochant  also,  who  has  repeatedly  visited  different  parts  of  the 
Alps,  there  is  not  sufficient  evidence,  tiiat  those  depositea  of  Gypsuin^ 
usually  called  primitive,  are  of  contemporaneous  formation  with  rocks 
decidedly  primitive. 

Another  formation  of  Gypsum  appears  to  belong  to  transition  rocks. 
It  is  sometimes  associated  with  argillite  and  gray wack^  slate ;  and, 
according  to  Brongniart,  it  often  covers  carbonate  of  lime,  being  fre- 
quently connected  with  the  fetid  limestone.  It  must  however  be  ob- 
vious, that  the  later  transition  and  the  older  secondary  rocks,  when 
belonging  to  Ae  same  mineral  species,  do  sometimes  pass  into  each 
other  by  imperceptible  shades. 

But,  in  most  cases.  Sulphate  of  lime  is  undoubtedly  of  seconda- 
ry or  late  formation.  It  occurs  near  the  foot  of  primitive  moun- 
tains or  in  vallies ;  and  sometimes  under  plains,  or  forming  hills 
of  a  moderate  elevation,  often  at  a  great  distance  from  primitive 
mountains.  Its  beds,  either  horizontal  or  inclined,  are  often  very 
thick  and  not  distinctly  stratified.  It  is  associated  with  compact 
limestone,  which  is  often  fetid  ;  also  with  sandstone,  muriate  of  sodai, 
and  almost  always  with  strata  of  clay  or  maW,  with  which  it  usuaHy 
altemate&^^It  has  also  been  found  in  compact  limestone,  not  asso- 
ciated with  marl. 

Quartz,  borate  of  magnesia,  garnets,  arragonite,  large  masses  of 
sulphur,  and  even  homstone,  and  fragments  of  compact  limestone  are 
sometimes  imbedded  in  Gypsum.^  But  this  mineral  is  rarely  connected 
with  metals  or  coal. 

Organic  remains  of  fish,  birds,  and  quadrupeds,  and  also  of  the  veg- 
etable kingdom  sometimes  occur  in  secondary  Gypsum ;  but  they  are 
^nerally  more  abundant  in  the  beds  of  marl,  which  separate  those  of 
Gypsum,  or  alternate  with  them.  Ih  this  marl,  shells  are  often  found, 
though  seldom  in  Gypsum. 

Secondary  Gypsum  undoubtedly  exhibits  several  distinct  formations, 
deposited  at  different  periods  of  time,  and  capable  of  being  marked  by 
peculiar  geological  characters ;  but  numerous  observations  are  still 
wanting  to  complete  our  knowledge  of  its  natural  associations. 

It  is  sometimes  found  lying  immediately  upon  that,  which  is  supposed 
to  be  the  oldest  secondary  limestone.  The  beds  of  this  Gypsum  are  fre- 
quently covered  by  a  variegated  sandstone ;  they  contain  both  granular 
and  compact  Gypsum,  mixed  with  selenite,  and  frequently  alternate 
with  fetid  limestone.  It  is  not  unfrequently  accompanied  by  muriate 
•/  soda,  for  its  connc»on  with  which,  see  that  article. 
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other  deposiies  of  Gypiaia  are  found  retting  on  this  Tarieg^ted 
sandstone  just  nientioned»  or  even  alternating  with  it,  and,  at  the  same 
time,  are  oovererf  by  shell  limestone.  The j  contain  both,  granular  and 
fibrous  Gypsum,  often  alternate  with  clay  und  marl,  and  are  obviously 
of  more  recent  formation,  than  those,  which  lie  under  the  variq;ated 
sandstone. 

Both  the  preceding  formations  are  common  in  Germany. 

Another  formation  of  secondary  Gypsum,  apparently  more  recent, 
&an  either  of  the  preceding,  has  been  c^Merved  in  the  vicinity  of  Paris, 
and  peihaps  in  one  or  two  other  places.     This  interesting  deposite 
rises,  in  several  instances,  into  small  hills,  of  which  Montmartre  is  the 
I  best  known*    It  lies  immediately  over  horizontal  strata  of  a  coarse 

grained  shell  limestone,  and  hence  materially  difSm  from  the  preced- 
ing formation,  which  lies  underneath  the  same  kind  of  limestone ;  it 
farther  differs  by  not  alternating  with  sandstone,  and  by  not  being 
fibrous.      .  ^ 

This  formation  at  Montmartre  is  not  purely  gypseous,  but  is  com- 
posed of  alternate  strata  of  Gypsum,  clay,  and  marl.  The  Gypsum 
is  in  fact  divided  into  three  principal  masses  by  these  marly  strata ; 
and  each  mass  is  further  subdivided  by  thin  strata  of  clay  and  marl. 
The  highest  of  these  tiiree  masses  is  peculiarly  interesting.  Its  ho- 
mogeneous beds  discover  a  tendency  to  divide  into  prisms,  altogether 
similar  to  those  of  basalt  Here  also  are  found  the  skeletons  and  scat- 
tered bones  of  birds  and  unknown  quadrupeds,  also  bones  of  tortoises, 
and  a  few  shells,  belonging  to  fresh  water  fish.  Among  the  remains 
of  quadrupeds  are  skeletons  of  mammiferous  animals,  which  are  unlike 
any  now  known  to  exist,  and  which  do  not  occur  iYi  the  lower  masses. 
These  organic  remains  are  more  solid  and  better  preserved  in  the 
Gypsum,  than  in  the  marl. 

Immediately  on  this  Gypsum  rest  strata  of  marl,  containing  petrifietl 
trunks  of  palm  trees,  and  some  fresh  water  shells.  It  is  hence  evident, 
that  this  formation  of  Gypsum  has  been  deposited  from  fresh  water. 

Gypsum  is  sometimes  found  in  efflorescences  or  concretions  in  vol- 
canic countries. 

In  finCf  Sulphate  of  lime  is  more  or  less  disseminated  in  almost 
«very  soil.  Hence  it  is  frequently  dissolved  in  the  waters  of  springs 
and  wells.  Such  waters  are  said  to  be  hard,  because  they  decompose 
solutidns  of  soap,  the  acid  of  the  Sulphate  combining  witli  the  alkali 
of  the  soap.— It  exists  also  in  sea  water. 

f Localities*)    It  is  unnecessary  to  cite  any  foreign  localities  of  this 
wneral  in  addition  to  those,  mentioned  in  the  geological  renmrks.    In 
Brunswick,  at  Martin's  Head,  50  miles  E.  from  St  John,  Gypsum 
:iated  with  a  puddingstone  or  conglomerate,  with  that  variety  oi 
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undstoney  employed  for  griadstonet,  and  with  a  red  clay ;  the  strata 
are  OMisiderably  inclined^— In  ^^bva  8cotiat  near  Windiw  and  New- 
port, are  extensive  and  important  quarries  of  Sulphate  of  lime,  about 
20  of  which  are  now  worked.  The  Gypsum  here  presents  all  its  varie- 
tiespand  is  sometimes  associated  with  sclenite ;  at  Newport  the  selenite 
forms  small,  foliated,  cylindrical  masses  in  the  gypsum.  It  is  rften 
connected  with  shell  limestone.  (Thater.) 

In  the  United  StaUs.    In  Jirkansds  Territory i  on  the  south  bank  of 
tiie  Arkansas  river,  Sulphate  of  lime,  often  crystallized  and  transparent, 
is  associated  with  red  clay.  (SiBLEr.y^ln  Msaouri,  on  Blue  Water 
creek.  (Lewisj^  Clarke,) — In  Illinois^  St  Clair  County,  where  it 
occurs  crystalMbd.  (Schoolcraft.) — In  Ifatnessee,  Overton  County, 
near  Cumberland   riverw^In  Virginia^  near  Abingdon,  on  Holstein 
river"— also  in  fibrous  masses  near  Preston's  salt  works.  (Setbert.) 
-«— Near  Saltville,  20  miles  N.  from  Abingdon,  it  is  quarried,  and  em- 
ployed as  a  manure  in  the  neighbouring  parts  of  Virginia  and  Ten- 
nessee. (Kain.)'^A\90  on  the  head  waters  of  Staunton  river  25  miles 
fruin  Fincastle.  (Bartos.) — In  Maryland^  fine  crystals  of  Selenite 
occur  in  alluvial  soil  ou  the  Patuxent,  in  St  Mary's  County,  and  on 
tiie  Potowmac,  near  Fort  Warburton — also  in  small  quantities  near 
Saltimore.  f Ha r den. j-^^ln  Ohio,  Trumbull  County,  at  Poland,  in 
fine  crystals,  resembling  those  from  Oxford,  England.  (Silliman^J 
•-^Selenite   occurs  also  near  Marietta-— and  in  alluvial  deposite  on 
'the  banks  of  the  Scioto.  (At water.) — In  JV^u;  York,  near  Niagara 
Vails,  both  Selenite  and  Gypsum  occur  in  connexion  with  fetid  lime- 
stone. (JdiTCHiLL.)    This  gypsum  is  sometimes  snow  white  and  gran- 
^laTd— At  the  foot  of  Goat  Island,  Selenite  is  found  in  transparent 
vuisses,  soinetiiues  foliated,  and,  in  some  cases,  sopiiewhat  radiated 
and  of  a  fiue>sky  blue  color ;  snowy  gypsum  also  occurs  at  the  same 
place.  (MoRTov.)~~'\Ti  the  western  part  of  New  York,  Sulphate  of 
lime  is  very  abundant,  particularly  in  Onondaga  and  Madison  Coun- 
ties, and  in  the  vicinity  of  Cayuga  lake,  whence  several  thousand  tons 
are  annually  exported  to  Pennsylvania ;  laminated  selenite,  and  fibrous 
gypsum  are  associated  with  the  more  common  variety,  and  tlie  color 
of  this  Selenite  is  often  very  dark ;  the  Gypsum  of  New  York  is  often 
connected  with  compact  limestone  and  calcareous  sandstone,  and  at 
Manlius  it  alternates  with  an  argillaceous  slaty  rock  ;  at  the  Helder- 
bei^,  snowy  gypsum  is  connected  with  calcareous  sandstone.  (Beck 
S[  JSifTOiv,^— In  Massachusetts,  at  Gayliead,  on  Martlia's  Vineyard,  in 
long,  slender  prisms,  interspersed  in  a  bed  of  blackish  earth.  (Tudor.) 
—Also  in  small  quantities  at  Milton,  near  Boston. 

(Uses.)   Sulphate  of  lime,  particularly  Gypsum,  has  been  employed 
in  several  countries,  as  a  manure  for  dressing  the  soil,  and  appears  to 


ftlO  mfmntB 

Otlwr  deporiiet  of  6jp«m  ne  fouid  rariaig  m  ttk  miipUl 
sandttOBe  jMl  ntDtMBad.  or  wma  aitoliMitiiig  vitk  it^  ori,  at  tte^lla 
tfaM,  an  ettMrat  kj  ihdl  IkMrtooe.  llwjBtetMabsiiLgnuiidvM 
fibnmt  GjpMUB*  oAn  cHenate  with  day  and  maii  and  amebrinif:' 
of  moreniteit  fivmataoii;  tiiaii  thoaci»  which  lie  vwiar  the  ^aikplil 
aaodatoiie.   ••  <       iii>i< 

Bodi  die  precediiig  fermatioiu  are  conmen  in  Gemavj. 

Anodiar  fanat^&m^  aecondaiy  Gypaui,  appateatlj oMmiiMt 
dian  cidier  of  dM  pieoedii^  has  been  obaerved  in  die  vkiakf  «f  Ml 
and  p^iiapa  in  one  or  two  otter  pkeia.  Thia  in<iBfeaUng*idi|wii, 
rises,  in  sereral  inttanceak  inte-SBudl  hflh»  of  which  MwrtBMtfWJuii 
best  hnown*  It  liea  iflonediatelj  eeer  heriiefttal  efamtnoCn  evM 
grained  sfteK  liweetone,  add  hence  oiaAerialljdiAni^NHnthaiilwi^ 
ing  formation,  which  liea  Mndiriwatt  die  aane  Undef  l|flMlineflt 
fardier  diSera  bf  net  nltenating  witt^  aandatone,  and  hyt>nit>ip| 
fibrona.  •  .   •        .  i?t:'ir  ^ 

Thia  fennation  ai  Identnarive  ia  not  pnrelj  gjyeaomaylmt  km0 
posed  of  altamaiCe  atrata  of  Gypauoi,  clay,  and  marL    IklettjpBan 
is  in  fact-  divided  into  three  prind|ial  nuMaes  by  these  niailjlliilwlai  - 
and  each  mass  ia  further  inriidiTided  by  thm  atmta  of  clay^MlMlL  I 
The  highest  itf  tlieae  three  massfs  is  |»een!iarly  intei  eatiny f»il>'-h>'  f 
mogeneons  beda  dimohr  a  tendency  to  divide  into  prisnwlliiBciiMt-  ^^ 
aimiiar  to  dioae  of  basalt    Here  also  are  iband  the  dcelelionsHl^nosi* 
tered  bones  of  birds  and  unknown  quadrupeds,  also  bonea  eftMMM^ 
and  a  few  shdln  belonging  to  frndi  water  fish.    Among  tfiMsmnauA 
of  quadrupeds  are  skeletons  of  mammiferous  animals,  wMch  nre 
any  now  known  to  exist,  and  which  do  not  occur  ih  the  loisee" 
These  organic  remains  are  more  solid  and  better  pieaeifid  itf ?lks 
Gypsum,  than  in  tte  maH.  **  ■  * 

Immediately  on  this  Gypsum  rest  strati  of  marl,  .containing']^alril«l 
trunks  of  palm  trees,  and  some  fresh  water  shells.  It  is  henee  ModsH^ 
that  this  formation  of  Gypsdm  has  been  deposited  from  fresh  wsMr   * 

Gypsum  is  sometimes  found  in  efflorescences  or  concgtiUimsiln  mi* 
<;anic  countries.  •'^^ 

In  fine*  Sulphate  of  lime  is  more  or  less  disseminated  4n 
every  soil.    Hence  it  u 'frequently  dissolved  in  the  watnnof 
and  wells.    Such  waters  are  said  to  be  Anrvl,  because  they 
solutimis  of  soap,  the  acid  of  the  Sulphate  combining  with  the  alkaH 
of  the  8oapw»-It  exists  also  in  sea  water.  .'-»!. 

(LoealUiesi)  It  is  unnecessary  to  cite  any  foreign  Ibcalitiea-ef  4Ui 
mineral  in  addition  to  those,  mentioned  in  the  geological  remaifa^  In. 
JV%t&  Brumwkk,  at  Martin's  Head,  50  miles  E.  from  St  Johm  Oypinni 
is  associated  with  a  puddingstone  or  conglomerate^  with  that  vamtfUf 


Kiciated  with  red  claj.  (Sjblet.) — ^In  Missouri^  on  Blue  Water 
.  (Lewis, ^  CLAjtKE.y^hk  lUinoiSt  St  Clair  County,  where  it 
B  crystaUiied.  (Schoolcraft.) — In  Tmnes^ee,  Overton  County, 
Cumberland  river.-— In  Virginia,  near  Abingdon,  on  HoUtein 
—also  in  fibrous  masses  near  Preston's  salt  works.  (Sbtbert,) 
!ar  Saltville,  20  miles  N.  from  Abingdon,  it  is  quarried,  and  em- 
d  as  a  manure  in  the  neighbouring  parts  of  Virginia  and  Ten- 
e.  (Kain.) — ^Also  on  the  head  waters  of  Staunton  river  25  miles 
Fincastle.  (Bartos,) — In  Maryland,  fine  crystals  of  Selenite 

in  alluvial  soil  on  the  Patuxent,  in  St.  Mary's  County,  and  on 
'otowmac,  near  Fort  Warburton— also  in  small  quantities  near 
nore.  (HArDEs.)'~An  Ohio,  Trumbull  County,  at  Poland,  in 
crystals,  resembling  those  from  Oxford,  England.  (SiLLtMASm) 
enite  occurs  also  near  Marietta-— and  in  alluvial  deposite  on 
anks  of  the  Scioto.  (ArftrATER,) — In  JV^ir  York,  near  Niagara  il 

,  both  Selenite  and  Gypsum  occur  in  connexion  with  fetid  lime-  \ 

,  (MtTCHjLL.)  This  gypsum  is  sometimes  snow  white  and  gran- 
— At  the  foot  of  Goat  Island,  Selenite  is  found  in  transparent 
!S,  sometimes  foliated,  and,  in  some  cases,  soinewhat  radiated 
»f  a  fine  N  sky  blue  color ;  snowy  gypsum  also  occurs  at  the  same 

fMoRTON.J-^ln  the  western  part  of  New  York,  Sulphate  of 
is  very  abundant,  particularly  in  Onondaga  and  Madison  Coun- 
ind  in  the  vicinity  of  Cayuga  lake,  whence  several  thousand  tons 
inually  exported  to  Pennsylvania ;  laminated  selenite,  and  fibrous 
.m  are  associated  with  the  more  common  variety,  and  tlie  color 
is  Selenite  is  often  very  dark ;  the  Gypsum  of  New  York  is  often 
icted  with  compact  limestone  and  calcareous  sandstone,  and  af 
lus  it  alternates  with  an  argillaceous  slaty  rock ;  at  the  Helder- 
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be  useful  both  ou  samlj  and  clayey  soils.  Its  action  on  the  soil,  or 
the  plant,  is  not  yet  perfectly  well  exphuned ;  but  it  probably  operates 
in  some  degree,  as  a  stimuknt.  In  many  parts  of  the  United  States, 
it  has  been  found  an  important  article  of  manure  in  the  cultiTation  of 
grasses,  roots,  and  grain.  Experiments  in  New  York  and  other  States 
have  shown  that  Gypsum  may  be  employed  with  success  in  the  imme- 
diate yicinity  of  salt  water. 

Sulphate  of  lime,  both  Gypsum  and  Selenite,  is  employed  in  tlie 
inutative  and  ornamental  arts.  Granular  and  compact  Gypsum,  when 
pure  and  susceptible  of  a  polish,  are  known  in  the  arts  by  the  name 
JilabasUr.  The  same  name  is  also  applied  to  one  vaij^y  of  carbonate 
of  lime.  They  should  be  distinguished  as  gypseaJKind  ealcmtouB 
alabaster.F--Gypseous  alabaster,  when  white,  is  employed  for  statues, 
busts,  &c ;  and,  when  vari^ated,  for  vases,  pillars,  &c  It  is,  how- 
ever, less  durable  and  less  valuable,  than  marble,  for  works  in  stat- 
uary. Its  beauty  is  sometimes  increased  by  imbedded  selenite. — A 
lamp,  placed  in  a  vase  of  white  translucent!>j^f|^um,  diffuses  a  mild 
and  pleasant  light.  %« j^^ 

This  mineral,  when  deprived  of  its  water  of  crystallirAtion  by  cal- 
cination, constitutes  plaster^  and  this  plaster,  when  mixed  with  a  cer- 
tain quantity  of  quicklime,  forms  a  good  cement.  But  the  finer  kinds 
of  plaster,  especially  that  obtained  by  calcining  selenite,  being  reduced 
to  powder,  and  mixed  with  gum  water,  are  employed  for  casting  stat- 
ues and  busts  in  moulds,  for  taking  impressions  of  medals,  &c.  and  for 
various  ornamental  works  in  stucco.  Various  colors,  previously  ground 
in  water,  are  sometimes  introduced  into  the  stucco.  All  these  works, 
when  dry,  are  susceptible  of  a  polish^— Calcined  selenite  is  also  em- 
ployed in  polishing  gold,  silver,  &c»  and  in  the  glazing  of  some  varie- 
ties of  porcelain. 

The  temple  of  Fortune,  called  Seja,  appears  to  have  been  built 
with  some  variety  of  Sulphate  of  lime.  It  had  no  windows,  but  trans- 
mitted a  mild  light  through  its  walls.  (Pliny  L.  36.  c.  22.) 

The  word  Gypsum  is  derived  from  the  Greek,  yv^^i. 

Specie  s  6.    ANHYDROUS  SULPHATE  OF  LIME. 

Chaux  anbydro-tolfiit^  Hatty*    Chaax  ral&tinei  Brongniart,    MumdC*  Werner*    AnbydrilCb  >km»e- 
*oru    Anhydrous  Gjrpium.  Aikin,  Phitiipt,    KanteniU  Hautmamu 

Anliydrite. 

A  total  absence  of  water  of  crystallization  appears  to  be^essential 
to  this  salt ;  and  hence  it  is  called  anhydrous,  from  the  Greek,  etfvi^n, 
without  water. 

It  scratches  crystallized  carbonate  of  lime,  and  is,  of  course,  con- 
siderably harder  than  the  common  sulphate  of  lime,  which  yields  to 
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the  n^ ;  it  ii^  hftmtfer,  scratched  bj  fluate  of  lime»  and  easily  yields 
to  the  knife.— It  is  sometimes  crystallized ;  and,  when  its  structure  is 
regularly  foliated,  the  Uunince  easily  separate  in  three  directions,  at 
right  ai^^  to  each  other,  thus  giving  a  prism,  whose  bases  are  paral- 
klogramst  of  which  the  sides  are  as  13  to  16.  This  primitive  solid* 
which  is  neariy  a  cube,  is  fiulher  divisible  into  triangular  prisms,  show- 
ing  the  form  of  the  integrant  particles.— It  is  sometimes  transparent* 
^irha^ring  douUe  refraction ;.  and  is  frequently  translucent,  sometimes 
at  the  edges  only.  Most  of  its  varieties  have  a  lustre  more  or  less 
shining  and  pearly.  It  b  white,  or  exhibits  some  shade  of  gray,  blue, 
violet;  or  red.    Its  specific  gravity  is  about  2.95. 

(Chemical  ckarmkers.)  B^ore  the  blowpipe,  it  does  not  exfoliate 
and  melt,  like  the  preceding  species ;  but  the  edges»  and  sometiaiea> 
the  whde  suiftce,  of  small  fragments  are  converted  into  a. friable^ 
white  enameL  Its  varieties  are  not  equally  fusible.^— According  tt 
Vauquelin,  it  is  composed  of  lime  40,  sulphuric  acid  60.  Klaproth  and 
other  cbenttsts  have  obtained  similar  results.  It  frequenUy  contains  « 
little  muriate  of  soda. 

This  substance  sometimes  absorbs  water  by  exposure  to  the  air,^nd 
passes  to  the  state  of  a  common  sulphate  of  lime  ;  and  is  then  called 
ifigtwB  by  Hatty.  During  this  change,  it  is  rendered  more  tender,  its 
texture  becomes  less  foliated,  or  nearly  compact,  and  its  specific  gravity 
is  reduced,  sometimes  to  2.S1.  The  same  specimen  is  sometimes  only 
in  part  anhydrous,  the  other  part  having  imbibed  water. 

This  species,  like  the  sulphate  of  lime,  presents  several  varieties 
of  structure. 

Var^  1.  sPAiiaT  anhydrite.*  JAMEsovm  This  variety  occurs  both 
in  laminated  masses,  and  in  crystals,  whose  more  common  form  is  a 
rectangular  four-sided  prism,  differing  little  from  a  cube.  Its  latend 
edges  are  sometimes  truncate<]»;  and  in  some  instances  the  prism  be- 
comes very  short,  or  tabular. 

Its  structure  is  very  distinctly  foliated  in  directions,  parallel  to  the 
sides  and  bases  of  the  prism ;  and  its  lustre,  especially  on  the  two 
opposite  broader  faces  of  the  crystal,  is  strongly  shining  and  pearly* 
Its  fracture  is  uneven  or  conchoidal.  It  is  sometimes  limpid  and 
transparent.  Its  usual  colors  are  white  or  gray,  with  shades  of  blue, 
red,  or  yellow,  and  sometimes  it  is  violet  or  red. 

2.  GRANULAR  ANHYouiTE.f  It  occurs  iu  masscs,  composed  of  gran* 
ular  concretions,  whose  structure  is  confusedly  lamellar.  It  has  a 
shining,  pearly  lustre ;  and  is  translucent  at  the  edges  only.  Its  color  is 
white,  sometimes  with  shades  of  gray,  red,  or  blue,  or  even  smalt  blue. 

*  WorfelspftUi.  /Ffemrr.   CbAoz  «iih7dro<«ulfiU6e  taminaire.  Httuy.   ClMiax  ivlfluiiie  fpsthiquc 

t  Aidiydrit.  ITerner,  CbMx  aBkydrvciiUkt^  laaMUmirQi  Amy.  8«ily  AnkydritQ.  Jtnne^M, 
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ft  sometimes  embraces  the  sponj  variety,  into  iriiich  it  gndiully 

3.  FiBHOca  AmmKiTL*  Jjmmsox.  The  fibres,  of  which  its  muses  are 
compoMd,  miT  be  parallel,  or  diverging,  aometimes  in  stellated  groups; 
in  some  instances,  they  are  minnte  and  delicate,  and  in  othen  they  are 
coarse,  and  present  a  conHdeiable  breadth.  Its  fracture  is  a  Qttle  splin- 
tery. Its  lastre  is  moderate  and  peariy.  Its  colors  are  gray,  red,  and 
bine,  of  different  shades,  and  sonetiaies  reddish  white,  or  greenish  gray. 

It  is  sometimes  associated  with  the  sparry  and  compact  varieties. 

The  bine  variety  ia  sometimes  cnt  and  piriished. 

■I.  COMPACT  .ucavnnm-t  Jjjrcsoir.  It  occurs  in  compact  masseE, 
whidi  are  sometimea  globalar,  remform,  w  contorted.  Its  fracture  is 
aplinterv  or  even,  sometimes  Satly  conchtndal,  and  is  ueariy  dulL  It  is 
IraiulBcent,  sometimes  at  the  edges  only.  Its  colors  are  white,  gray. 
Use,  and  red  oTdiflerent  shades  ;  it  is  sometimes  a  fine  sky  blue. 

coxToLCTEn  AXBvsarrB.  JjMtsoK,  This  snbvarie^  resembleg  in 
brm  the  convolntions  of  the  intestines,  and  has  been  called  Pierre  de 
IWnr  ;  also  GttrSgaein  by  the  Polish  miners. 

It  has  been  foand  only  in  the  Salt  mines  of  Wieliczka  and  Bocbnia, 
in  I^>land,  where  it  is  imbedded  in  clay. 

(Gtala^ieat  sihwfioR  ajid  LoeatUufs,)  He  Anhydrite  is  found  in 
beds  or  vrins,  and  is  usually  associated  with  gypsum  and  muriate  uf 
soda,  or  with  gypsnm  only.  Thus,  some  or  all  of  its  varieties  occur  in 
the  salt  mines  of  Hall  in  Tyrol,  Bex  in  Switzerland,  lachel  in  Austria, 
and  in  those  of  Salzburg,  &c.^In  Nottinghamshire,  England,  the  sparry 
variety  occurs  in  gypsum,  as  does  also  the  fibrous  variety  near  firuns- 
inck  injUermany. — At  Pesay,  France,  the  Anhydrite  is  found  in  metal- 
lic vnns,  and  the  ^nular  variety  sometimes  emtmu«s  sulphur. — At 
Sccrberg,  in  the  Dutchy  of  Holstein,  it  contains  the  borate  of  magnesia. 

SiaxrBciKs  I.     SiLico-ANHvnhous  Sulphate  of  Lime. 

Ctan  vihJ^dfwiiUMcc  ^ll»llli^lnl  ihiiih    Cbui  illiiiiif  ^inrtTiffir.  Brwi^xiMTt,    Volpinitf. 

This  mineral  presents  masses,  composed  of  granular  concretions. 

«)uch  ha«-r  a  foliated  structure,  like  those  of  granular  limestone.     Its 

'  taMiMC  hare  a  strong  lustre.    It  is  translucent  at  the  edges ;  and  it4 

Mitr  is  gray  ur  grayish  nhttc,  with  veins  of  bluisli  gray.    Its  specific 

-s,*.— On  hut  iron  it  phosphoresces. 

Pain*,  according  to  Vauquelin,  8  per  cent,  of  silex.     But, 
0  Stromeyer,  the  quantity  of  silcx  is  variable,  and  some- 
niely  minnte. 
wnii  at  t'mlfino,  near  Bergamo,  in  Italy,  and  is  there  asso- 
pftiiular  limestone,  and  sometimes  witli  quartz. 
-  tM-^a  MSrMh  S^rHT.  t  Didita  Muiiutt.  a-enter. 
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It  receiyes  a  fine  polish,  and  is  employed,  like  marble,  in  ornamen- 
tal works.    It  is  called  by  artists  Marmo  Bardiglio  di  Bergitmo. 

Sfmciks  7.    SILICEOUS  BORATE  OF  LIME. 

CkMZ  bomte  "i'l^^iFV  Asuy.    Datholit.  Werner,   Chanx  ORtbolitoi  Bmgttiartm    PriinurtiB 
ORtolite.  Jameson.    ItetoUth.  Umumann*    DfttoUte.  Aikin, 

This  mineral,  discovered  by  Esmark,  is  jet  rare.  It  is  sometimes 
in  crystals,  of  which  the  primitive  form  is  a  right  prism»  whose  bases 
are  rhombs  with  angles  of  109°  28'  and  70°  32' ;  one  side  of  the  base 
being  to  the  height  of  the  prism,  as  15  to  16.  The  primitive  form, 
which  it  sometimes  presents,  is  liable  to  truncation  or  bevelment  on  its 
edges. — Sometimes  two  opposite  solid  angles,  and  sometimes  all  the 
solid  angles  are  truncatedw— Sometimes  two  opposite  lateral  edges,  either 
acute  or  obtuse,  are  replaced  by  three  planes,  thus  forming  a  ten-sided 
prism  (PI.  Ill,  fig.  23.),  having  two  opposite  solid  angles  on  each  base 
truncated ;  sometimes  the  last  mentioned  solid  angles  are  replaced  by 
four  planesw— In  fine,  all  the  lateral  edges  are  sometimes  replaced  by 
three  planes,  and  all  tlie  solid  angles  by  four  planes. — It  is  also  said 
to  occur  in  rectangular  four-sided  prisms,  torminated  by  four-sided 
pyramids,  whose  faces  correspond  to  the  lateral  planes.^ — ^The  crystals 
are  often  grouped. 

It  also  appears  in  masses,  composed  of  granular  concretions,  which 
are  frequently  large,  and  exhibit  indications  of  a  prismatic  form;— 
also  in  grains. 

Its  structure  is  imperfectly  foliated  in  directions  parallel  to  the 
sides  of  the  primitive  form.  Its  hardness  enables  it  to  scratch  fluate 
of  lime.  Its  fracture  is  uneven  or  imperfectly  conchoidal,  shining, 
and  nearly  vitreous.  Its  color  is  white,  shaded  with  gray  or  green, 
often  very  delicately,  and  is  sometimes  milk  white.  It  is  trans- 
lucent, or  nearly  transparent.  Its  specific  gravity  is  between  2.84 
and  2.98. 

(Chemical  characters,)  When  exposed  to  the  flame  of  a  candle,  it 
becomes  opaque,  dull  white,  and  more  or  less  brittle,  sometimes  even 
between  the  fingers.  Before  the  blowpipe  it  swells  into  a  milk  white 
mass,  and  then  melts  into  a  transparent  glass,  colorless,  or  sometimes 
pale  rose  colored.  It  forms  a  transparent  jelly  in  acids,  in  which  also 
it  is  partially  soluble ;  and  when  the  solution  is  evaporated  to  dryness, 
the  residue  gives  to  alcohol  the  property  of  burning  with  a  green  flame. 
It  is  composed,  according  to  Klaproth,  of  lime  35.5,  silex  36.5,  boracic 
acid  24.0,  water  4.0.  Vauquelin  found  21.67  parts  of  boracic  acid,  and 
Esnuu-k  31*0  parts. 

It  sometimes  resembles  the  prehnite ;  but  it  is  not  electric  by  heat, 
and  its  hardness  is  sensibly  inferior. 
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Vnr*  1.  BOTRTOLiTE.  Jamesov.  This  variety  occure  in  ffotryoidal, 
mammillaryy  or  globular  masses,  composed  of  concentric  layers.  Its 
structure  is  generally  fibrous,  with  diverging,  or  radiating;  and  some- 
times very  delicate  filM'es.  Sometimes  the  fibres  are  very  indistinct, 
and  it  presents  a  splintery  fracture  with  a  very  feelile  lustre.  It  is 
usually  translucent  at  the  edges.  Its  ordinary  colors  are  gray,  white, 
and  reddish  in  concentric  stripes. 

It  also  occurs  in  snow  white  botryoidal  masses,  with  a  dull,  earthy* 
fracture. 

In  this  variety,  Klaproth  found  lime  39.5,  alex  36.0,  boracic  acid 
13.5,  water  6.5,  oxide  of  iron  1.0;bs96.5. 

(Geological  sittuUion  and  Localities*)  This  species  was  first  found 
at  Arendal,  in  Norway,  where  it  is  associated  with  quartz,  carbonate 
of  lime,  prehnite,  magnetic  iron,  &c.  in  gneiss.  It  is  also  said  to  occur 
in  veins,  traversing  greenstone,  in  the  Geisalp  in  Sonthofen ;  and  also 
in  the  Syseralp. 

In  the  United  States.  In  JWir  Jersey,  at  Patterson,  near  the  Falls  in 
the  Passaic,  where  it  was  discovered  by  J.  Pierce,  esq.  Its  crystals  are 
usually  aggr^ted,  and  partly  engaged  in  their  gangue ;  they  vary  from 
two  or  three  tenths  of  an  inch  to  one  inch  in  length,  and  appear  to  be 
rhombic  prisms,  so  short  as  to  resemble  rhombs,  and  so  truncated  and  bev- 
elled as  to  exhibit  22  faces,  of  which  4  are  brilliant,  and  the  remainder 
dull.  It  is  translucent,  or  semitransparent,  pale  green,  and  sometimes  al- 
most white.  It  is  associated  with  stilbite,  analcime,  prehnite,  &c.  in  a  rock, 
which  appears  to  be  a  decomposed  amygdaloid.  (Pierce  ^  Tor  re  r.) 

Species  8.    ARSENIATE  OF  LIME. 

Cluraz  azMniatifie.  Hmty.  Brntgnktrt.    Anenik  bhithe.  fPitmer,   Phimuwolitei  Brm:hanL  Jamam^ 

PhAimMolith.  Umumann, 

The  physical  characters  of  this  mineral  will  hardly  enable  one  to 
distinguish  it  It  has  hitherto  been  found  in  acicular  crystals  or  fibres, 
which  are  commonly  united  eitlier  in  groups,  or  in  mammillary,  botryoi- 
dal, or  globular  masses,  or  in  crusts.  The  fibres  diverge,  and  sometimes 
radiate  from  a  centre.  It  is  tender  and  very  easily  broken ;  and  usual- 
ly presents  a  glistening,  silky  lustre.  The  more  distinct  crystals  are 
iranslucid.  Its  true  color  is  white,  sometimes  with  a  slight  shade  of 
gray,  blue,  or  yellow ;  but,  from  the  presence  of  arseniate  of  cobalt,  its 
surface  is  very  frequently  violet  or  reddish  white.  Its  specific  gravity 
is  2.64. 

The  earthy  variety  presents  itself  in  a  thin,  dull,  friable  crust 
(Chemical  characters.)    It  is  insoluble  in  water ;  but  dissolves  in 
nitric  acid  without  efiervescence.     Before  the  blowpipe  the  arsenic 

*  Euiby  BvtrfoUte.  JmnetMh 
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acid  18  volatilized  with  the  odor  of  arsenic,  but  the  time  remaina  pure* 
Klaproth  has  obtained  from  it  lime  S5.00,  arsenic  acid  50.54,  water  24AS^ 

(JMMncHvedutraeten.)  From  carbonate  of  lime  it  is  distingaishable 
by  the  blowpipe,  and  its  want  of  efferre^oence  in  nitric  acid^— From  the 
white  oxide  of  arsenic,  bj  its  insidubilitj  in  water,  and  partial  yidatilitfi 

(Localities.)  It  is  a  rare  mineral,  and  has  been  seldom  obsenred. 
Near  Wittichen  in  Snabia,  it  is  fonnd  in  a  vein,  traversing  granite,  and 
is  accompanied  bj  the  arseniate  of  cobalt,  and  the  sulphates  of  time  and 
baiytesd — It  occurs  also  at  Andreasberg  in  the  Harz ;— «nd  at  8t*  Marie- 
aux  Mines,  where  it  is  perfectly  white. 

Species  9.    NITRATE  OF  LIME. 

Ctenx nhrstfe.  Hauy,  Brmgniart,    Nitntedealz.  JTirvoii. 

The  taste  of  this  salt  is  sharp  and  bitterish.  It  is  found  native  in 
efflorescences,  or  in  delicate  needles,  often  united  in  tittle  silken  tufts, 
or  in  a  state  of  powder,  disseminated  in  earths. 

It  is  verj  deUquesccnt,  and  extremely  soluble  in  water.  On  bum- 
ing  coals  it  slowlj  melts,  and  slightly  detonates,  as  it  dries,  during 
which  it  loses  its  acid.  The  powder,  remaining  after  calcination,  does 
not  attract  moisture  from  the  air,  and  is  phosphorescent  in  the  dark. 

It  b  composed  of  lime  32.00,  nitric  acid  57.44^  water  10.56.  (JPiR" 

WAV.) 

From  nitrate  of  potash  it  may  be  distinguished  by  its  taste  and 
detiquescence. 

(CUologicalsUiuUiorL)  This  salt  almost  always  accompanies  the 
nitrate  of  potash ;  and,  like  that  salt,  is  daily  formed,  when  circum- 
stances are  favorable.  Hence  it  is  often  found  efflorescing  on  walls, 
in  caverns,  near  stables,  &c.  and  on  calcareous  rocks,  especially  if  in 
the  vicinity  of  decomposing  vegetables.  The  earths  of  calcareous 
caverns  are  often  richly  impregnated  with  this  salt.  It  sometimes 
exists  in  mineral  waters. 

In  the  United  States,  it  is  abundant  in  the  calcareous  caverns  of 
SUmtucky,  &c.  (See  Nitrate  of  potash,  for  this  locatity.) 

GENUS  IV.    MAGJ^ESM. 

This  genus  contains  three  species,  no  one  of  which  occurs  in  great 
quantity. 

Species  1.     SULPHATE  OF  MAGNESIA. 


HtfaenetnlfiiUe.  Jiotty.  Arm^niore.  Naturltcher  bittemlz.  IFenwr.  PrimuitieEpMnMlt. 
Le  lel  auer  iMiti£  Btochant.   Bittenalz.  Hautmanm,   SolpliKteof  MBsoflikk  AUdn.  PkU^pt. 

Epsom  Salt 

This  salt  possesses  a  remarkably  bitter  taste.    Like  many  other 
sative  salts,  it  appears  in  efflorescences  or  concretions,  composed  of 
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capillary  fibrei^,  or  in  acicular  crystals ;  indeed  it  sometiinefl  presents 
distinct  but  minute  prismatic  crystals.  The  fibres  often  present  a 
silken  cur  peariy  lustre,  and  are  sometimes  collected  into  masses,  re- 
sembling fibrous  gypsum.  When  crystallized,  it  is  transparent  or 
translucent— It  also  occurs  in  a  loose,  mealy  powderir— Its  color  is 
white  or  gray,  sometimes  with  a  shade  of  yellow* 

(Chemical  dmraeters.)  it  is  soluble  in  its  own  weight  of  water  at 
60^,  from  which  it  may  be  precipitated  by  potash  or  soda;  and  is 
hereby  easily  distinguished  from  sulphate  of  soda.  Before  the  blow- 
pipe it  dissolves  in  its  water  of  crystallization,  but  is  not  easily 
fusible.  When  pure,  it  is  composed,  according  to  Henry  and  Dalton, 
of  magnesia  18,  sulphuric  acid  38,  water  44.  A  specimen  from  Arra- 
gon  yielded  Theron  magnesia  16.2,  sulphuric  acid  33.2,  water  50.0, 
soda  0.6. 

The  Haarsalz  (hair  salt)  of  Werner  is  probably  a  mixture  of  the 
sulphates  of  magnesia  and  of  iron.    Its  taste  resembles  that  of  alum. 

(Geological  situation  and  Localities,)  Sulphate  of  magnesia  occurs* 
in  efflorescences,  or  in  masses  composed  of  acicular  ciystals,  and  is 
sometimes  disseminated  in  the  soil,  or  dissolved  in  water.  These 
efflorescences  sometimes  appear  on  the  surface  of  the  soil,  as  in  Anda- 
lusia and  Siberia.  Sometimes  they  exist  on  aigillite,  gneiss,  gypsum, 
limestone,  sandstone,  &c  In  fine,  they  are  formed  on  any  mineral, 
which  contains  both  magnesia  and  the  sulphuret  of  iron,  the  latter  of 
which,  by  the  action  of  the  air  on  its  sulphur,  furnishes  sulphuiic  acid, 
which  then  unites  with  the  magnesia. — It  may  also  arise  from  the  mu- 
tual decomposition  of  carbonate  of  magnesia  and  the  sulphates  of  lime 
or  of  iron. — It  sometimes  effloresces  on  the  walls  of  buildings. — In 
Arragon,  Spain,  near  Calataiud,  it  occurs  in  translucent,  snow  white 
masses,  composed  of  long  acicular  crystals  or  fibres,  with  a  shining 
silky  lustre. — At  Hurlet,  near  Paisley,  Scotland,  its  efflorescences  are 
associated  with  those  of  alum^ — It  exists  in  considerable  quantities 
in  sea  water ;  and  is  abundant  in  many  mineral  springs,  as  in  those  of 
Epsom  in  England,  and  Sedlitz  in  Bohemia. 

In  the  United  States.  In  Virginia,  Greenbriar  County,  in  a  cav- 
ern.— Also  in  Monroe  County,  on  the  walls  and  floors  of  caverns. 
(Bartok,) — In  Kentucky y  Warren  County,  on  the  S.  bank  of  Green 
river,  in  the  Mammoth  cave.  (Brace,) — In  Indiana,  near  Corydon, 
in  a  very  large  cavern  in  limestone,  where  it  occurs  crystallized  in 
delicate,  shining,  white  prisms.  It  forms  a  stratum  on  the  bottom  sev- 
eral inches  deep ;  or  appears  in  masses,  sometimes  weighing  10  pounds ; 
or  is  disseminated  in  the  earth  of  the  cavern,  one  bushel  of  which 
yields  from  4  to  25  pounds  of  this  sulphate.  It  also  appears  on  the 
Walls  of  the  cavern ;  and,  if  removed,  acicular  crystals  again  appear 
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in  a  few  Veeks.  The  same  cavern  ccaitains  the  nitrate  of  hiagnesia, 
and  the  nitrate  and  sulfate  oi  lime.  (Stilson,  •tfz>^jf s.j— In  JWio 
Fork,  at  Coeymang,  in  an  alluvial  bed,  20  m*  SO  feet  thick,  where  it 
effloresces  on  the  sides  of  excavations,  made  bj  rivulets,  or  for  roads» 
&C.; — also  10  miles  N.  W.  from  Coeymans  on  the  east  face  of  the 
Helderberg,  in  acicular  crystals  and  efflorescences  on  a  calcareoos 
sandstone,  which  rests  on  secondary  ccmipact  limestone.  (Beck  S[ 
Eatov*) 

(Uses,)  It  is  employed  in  medicine,  as  a  purgative;  hence  Ihe 
value  of  those  mineral  waters,  which  contain  it.  It  is  sometimes  pro- 
cured by  evaporating  such  watersw— In  other  instances,  it  is  obtained 
from  minerals,  which  embrace  sulphur  and  magnesia.  The  sulphur 
is  acidified  by  roasting  and  moistening  the  mineral ;  and  the  sulphate 
of  maguesia,  when  formed,  is  extracted  by  lixivation^ — It  exists  also 
in  considerable  quantities  in  the  Hflem,  which  remains  after  extracting 
muriate  of  soda  from  sea  water,  from  which  it  may  be  obtained  con^ 
siderably  pure. 

Species  2.    CARBONATE  OF  MAGNESIA. 

This  rare  earthy  salt  is  not  easily  recognised  by  its  external  char- 
acters only.  It  is  sometimes  crystallized,  sometimes  compact,  and 
sometimes  pulveri4ent. 

When  pure,  it  is  totally  soluble  with  effervescence  in  sulphuric 
acid,  forming  a  bitter  solution  of  sulphate  of  magnesia,  which  by  evap- 
oration is  made  to  crystallize.    It  is  infusible  by  the  blowpipe. 

Var.  1.  CRYSTALLIZED  CARBONATE  OF  MAGNESIA.   FlERCE.      It  USU- 

ally  occurs  in  delicate,  acicular  crystals,  diverging  or  radiating  in 
groups,  perfectly  white,  and  possessing  a  satin  lustre.— It  also  occurs  in 
flesh  colored  crusts,  not  more  than  two  lines  thick,  having  a  foliated  or 
sparry  structure. — It  is  totally  soluble  in  sulphuric  acid. 

This  variety,  discovered  by  James  Pierce,  esq.  of  New  York,  has 
been  observed  in  the  United  States  only.  It  is  found  in  JVew  Vork^  on 
Staten  Island,  in  veins  or  in  cavities  in  magnesite  or  steatite.  The 
crystals  radiate  from  the  sides  of  the  veins  and  cavities,  but  do  not 
always  fill  them ;  sometimes  the  crystals  are  suspended,  and  assume 
a  stalactical  form. — It  is  found  also  on  the  same  island  in  a  thin  crust, 
investing  steatite.  (Pierce  Sf  Torret.) 

2.  COMPACT  CARBONATE  OF  MAGNESIA.*  It  occurs  amorphous,  and 
sometimes  in  tuberous,  reniform,  or  cellular  masses,  the  interior  of  the 
cells  being  rough.  Its  texture  is  compact,  or  finely  granular;  and  its 
fracture  dull,  earthy,  splintery,  or  conchoidal.      Fragments,  broken 
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native.  Brochant^  MagMNte  de  MitcheU.  BrongnkurU   MacMsit.  Hammimn,   Carbonate  of. 
Aikin. 
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from  the  inierior,  scratch  calcareous  spar;  imt  the  exterior  is  less 
hard.  It  usually  adheres  to  the  tongue ;  and  has  a  dull  streak*  It 
is  nearly  opaque  ;  and  its  color,  sometimes  white*  is  usually  yel- 
lowish gray,  with  Uaekish  spots  or  dendritic  figures.  Its  specific 
gravity  is  S.8& 

In  a  specimen  firom  Hrobschitz.  Bucholz  found  magnesia  48,  car- 
bonic acid  5£.  Another  from  Gulfen,  in  Upper  Stiria,  yielded  Klaproth 
magnesia  48,  carbonic  acid  49,  water  3.  In  another  specimen  Strome- 
yer  found  magnesia  47.6,  carbonic  acid  50.8,  water  1«4,  oxide  of  man- 
ganese O.S. 

This  variety  is  found  in  Moravia,  at  Hrubschitz,  in  serpentine  with 
meerschaum,  talc,  &c.— In  Upper  Stiria,  at  Gulfen,  in  serpentine  also 
with  bronzitew— Also  at  Baumgarten,  in  Silesia ;  its  recent  fracture  is 
white,  which  by  exposure  passes  to  yellowish  white ;  it  is  somewhat 
harder,  than  fluate  of  lime,  slightly  translucent  at  the  edges,  and  does 
not  adhere  to  the  tongue. 

3.     PULVERULENT    CAUBONATE    OF    MAGNESIA.    FlERCB.      It   is    SOft, 

white,  and,  when  recently  obtained,  very  slightly  cohesive ;  but,  when 
dry,  falls  to  powder  without  friction^— It  is  totally  soluble  in  sulphu- 
ric acid. 

lliis  variety  also  has  been  recently  discovered  by  James  Pierce, 
esq.  It  is  found  in  Mhv  Jersey ,  at  Hoboken,  opposite  the  city  of  New 
York,  in  horizontal  veins,  nearly  two  inches  wide,  traversing  ser- 
pentine, which  there  presents  a  mural  precipice  from  60  to  100  feet 
high  ;  the  carbonate  occurs  at  about  the  middle  height.  (Fierce 
Sf  Torre  r.) — In  JV^  ForA:,  on  Staten  Islandw— In  Pennsylvania, 
at  Roxborough,  disseminated  in  granite  and  mica  slate,  and  some- 
times appearing  in  veins  or  cavities.  Its  texture  is  earthy,  and  its 
color  white  with  a  tinge  of  yellow.     It  is  totally  soluble  in  nitric 

acid.   (SCHAEFFER.) 

,  The  pulverulent  Carbonate  of  magnesia  from  India,  analyzed  by 
Thomson,  contains  28  per  cent  of  carbonate  of  lime. 

Carbonate  of  magnesia  is  frequently  found  in  mineral  waters. 

(Remarks.)  The  magnesia  of  commerce  is  in  the  state  of  a  carbon- 
ate ;  and  is  ''  -  en  obtained  by  decomposing  the  sulphate  of  magnesia  by 
an  alkaline  carbonate. 

A  variety  of  minerals,  containing  magnesia  and  carbonic  acid,  have 
been  observed  ;  but  the  acid  appears  to  exist  in  proportions  extremely 
variable,  and  has  very  probably  been  in  part,  at  least,  absorbed  Jby  the 
magnesia  after  exposure  to  the  atmosphere.  Silex  also,  in  greater  or 
less  quantities,  is  usually  present  These  minerals,  we  refer,  with 
Brongniart,  to  the  Magnesite,  a  species  arranged  among  the  earthy 
minerals. 
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Species  9.    BORATE  OP  MAGNESIA. 

VMgMmthomtbek  Hmtif»  MrmigniarU   Boneit*  IFcmer,   Bor»cite»  Kirwmu  BneiatU.  MkiM* 
.  PkUVpt^   Hezabednl  Boradte.  Jametmu   Borazit.  Utnumanih 

Iliis  mineral  has  hitherto  been  observed  onlj  in  crystals,  whose 
primitive  form  is  a  cube;  and  it  usually  occurs  in  cubes,  variously 
modified.  In  one  of  its  most  common  forms  (PI.  Ill,  fig.  24.)  all  the 
edges  are  truncated.  Four  of  the  solid  angles,  taken  alternately,  are 
also  truncated,  while  the  other  four  solid  angles  are  replaced,  each  by 
four  faces,  of  which  three  are  usually  very  small,  sometimes  scarcely 
perceptible  without  a  glass.  It  hence  appears,  that  no  two  solid  angles, 
viewed  as  the  two  extremities  of  the  same  axis,  passing  diagonally 
through  the  cube,  have  the  same  modification. 

In  another  form  all  the  edges  and  four  solid  angles  are  truncated, 
while  those  angles,  which,  in  the  former  variety,  presented  four  faces, 
remain  entire.  It  also  occurs  in  dodecaedrons  with  rhombic  faces, 
four  of  whose  solid  angles  are  sometimes  modified  by  additional  faces. 
HaQy  has  described  5  secondary  forms. 

These  crystals,  thou^  sometimes  nearly  half  an  inch  in  thickness, 
are  usually  quite  small,  with  smooth,  shining  faces ;  sometimes,  how- 
ever, the  surface  is  rough  and  apparently  corroded. 

The  most  remarkable  character  of  these  crystals  is  the  property  of 
becoming  electric,  by  heat,  at  the  eight  solid  angles,  four  of  which  give 
positive  electricity,  and  the  other  four,  negative.  The  two  extremities 
or  pules  of  the  same  axis,  passing  diagonally  through  the  cube,  possess 
opposite  electricities,  and  differ  also  in  tlieir  form  or  number  of  faces. 
— In  the  first  variety,  negative  electricity  appears  on  tlie  four  solid 
angles,  replaced  by  four  faces  each. 

Their  fracture  is  imperfectly  concholdal,  %vith  a  lustre  somewhat 
shining.  They  scratch  glass,  and  give  fire  with  steel ;  and  their  specific 
gravity  is  between  2.56  and  2.91.  Tliey  are  translucent,  or  even  trahs* 
parent,  and  sometimes  opaque  ;  and  their  colors  are  usually  white  or 
pay,  sometimes  shaded  with  yellow,  green,  violet,  or  black. 

Before  the  blowpipe  it  is  fusible  with  ebullition  into  a  yellowish 
enamel.  It  does  not  dissolve  in  cold  acids.  The  transparent  crystals 
are  a  pure  borate  of  magnesia ;  but  when  opaque  and  of  a  violet  or  black- 
ish color,  they  usually  contain  10  or  12  pails  of  Ume,  and  are  less  hard 
than  the  pure  crystals,  and  not  always  electric  by  heat. — A  specimen 
fit>m  Lunenburg  yielded  Vauquelin  magnesia  16.6,  boracic  acid  83.4. 
Another  from  Segeberg  afforded  Pfaff*  maghesia  36.3,  boracic  acid  63.7. 

(Geological  sittudion  and  Localities.)  This  is  a  very  rare  mineral. 
It  has  been  found  in  the  mountain  Kalkberg,  near  Lunenburg;  in  Lower 
Saxony,  imbedded  in  gypsum. — Also  at  Segeberg,  in  Holstein ;  in  the 
specimens,  which  the  writer  possesses,  from  the  latter  place,  the  cubes 
ire  imbedded  in  anhydrous  sulphate  of  lime. 
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GENUS  V,    ALUMIJ^E. 
Species  1.    MELLATE  OF  ALtTMINE. 

Mdlite*  Houy,  Brtngnimrt,  AOdn.  Phillip*,    MellUite.  Klrwam     HoaigrtdB.  Werner,  Bmiumglu. 
La  Pierre  de  mad*  JireeAaiir.    Pymnidal 


The  colmr  of  this  verj  rare  mineral  is  almost  always  honey  yellow, 
sometimes  a  little  tinged  with  brown,  or  red,  or  even  passing  to  other 
shades  of  yellow.  It  is  crystallized  in  octaedrons,  which  are  sometimes 
truncated  on  the  summits,  or  on  all  the  solid  angles,  or  only  on  those 
of  the  common  base ;  sometimes  the  an^es  at  the  common  base  are 
bevelled.  It  also  occurs  in  dodecaedrons  with  rhombic  facesw— The 
aforementioned  octaedron,  which  is  also  the  primitive  form,  is  composed 
€i  two  pyramids  with  square  bases,  and  isosceles  triangnlar  faces ; 
and  the  incidence  of  any  face  of  one  pyramid  upon  the  corresponding 
face  of  the  other  is  93^  22'.  It  is  sometimes  in  grains  or  fragments 
oi  crystals. 

These  crystals  have  smooth,  shining  surfaces ;  and  their  fracture 
is  conchoidal  with  a  strong  lustre,  somewhat  resinous.  They  are  brittie, 
and  easily  cut  by  a  knife.  They  are  more  or  less  translucent,  or  even 
transparent,  and  exhibit  double  refraction  in  a  much  higher  degree,  than 
they  would,  if,  with  equal  density,  tliey  contained  on  combustible.  By 
friction  they  acquire  a  weak  negative  electricity,  but  of  short  duration, 
unless  the-  crystal  be  insulated.  Their  sjiecific  gravity  lies  between 
1.40  and  1.66. 

Before  the  blowpipe  this  mineral  first  whitens,  and  becomes  opaque, 
then  blackish  and  falls  into  ashes,  but  does  not  melt  It  yields  neither 
flame,  smoke,  nor  odor.  It  is  composed,  according  to  Klaproth,  of 
alumine  1 6,  mellitic  acid  46,  water  38. 

It  differs  from  amber  in  its  weak  electricity,  double  refraction, 
greater  specific  gravity,  and  chemical  characters. 

This  substance  has  been  found  chiefly  at  Artem,  in  Thuringia, 
either  on  the  surface,  or  in  the  interstices  of  bituminous  wood,  accom- 
panied by  sulphufw — In  France,  at  Auteuil,  near  Paris,  are  found  small, 
honey  yellow,  octaedral  crystals,  attached  to  Lignite,  and  accompanied 
by  amber.  These  crystals,  sometimes  found  in  the  interior  of  the 
Lignite,  appear  to  be  Mellite. — ^The  Mellate  of  alumine  is  said  to  occur 
in  Switzerland  with  asphaltum. 

Species  2.    PHOSPHATE  OF  ALUMINE. 

Warellhe.  Br^ngniart,  Jametn.  AUdsu  PMlUpt.     HydnrgOliicw  Davy, 

Wavellite. 

Tliis  rare  mineral  has  been  observed  in  minute  crystals,  whose  form 
is  a  four-sided,  rhombic  prism,  sometimes  terminated  by  diedral  sum- 
mits, and  sometimes  truncated  on  the  obtuse  lateral  edges.    These 
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crystals,  d%en  extremel j  minute  and  of  an  inde^fcerminable  fonn»  are 
sometines  collected  inteiittle  tufts,  or  more  irregularly  grouped,  resem- 
bling down.    These  tufts  are  easily  reducible  to  a  very  white  powder.  , 

But  more  frequently  the  Wavellite  appears  in  mammiilary,  globu- 
lar, or  botryoidal  masses,  sometimes  very  minute,  and  sometimes  an 
inch  in  diameter.  Each  of  these  globular  or  hemiq>hertcal  masses  is 
composed  of  crystals  or  fibres,  diverging  or  radiating  from  a  centre^ 
and  exhibiting  a  pearly  or  silken  lustre^ — ^The  fragments  of  these 
masses  scratch  calcareous  spar,  and  have  nearly  the  sam^  hardness  as 
fluor  spar^— It  is  usually  more  or  less  translucent,  and  sometimes  opaque. 
Its  colors  are  grayish  or  greenish  white,  and  sometimes  yellowish  or 
bluish  white,  or  gray.  It  is  sometimes  rendered  brown  or  yellowish 
by  decomporilion. — ^Its  specific  gravity  lies  between  2.25  and  2.70. 

(€9iemicMl  eharaeten.)  This  mineral  before  the  blowpipe  loses  its 
hardness,  color,  and  transparency,  more  than  one  fourth  of  its  wright, 
and  becomes  adhesive  to  the  tongue ;  but  does  not  melt  It  gives  to 
the  flame  of  the  blowpipe  a  slight  bluish  green  tinge.  When  pure,  it 
is  soluble  in  the  stronger  acids,  and  in  alkaline  solutions,  when  assisted 
by  heat  The  analysis  of  this  mineral  by  Klaproth  gives  alumine  71*5, 
water  28.0,  oxide  of  iron  0.5.  Similar  results  were  obtained  by  Davy 
and  others.  But  more  recent  analyses  give  a  very  different  compost- 
ti<m.  A  specimen,  analyzed  by  Berzelius,  yielded  alumine  35.3,  phos- 
phoric acid  33.4,  water  26.8,. fluoric  acid  2.1,  lime  0.5,  oxides  of  iron 
and  manganesie  1.2 ;» 99.3.  A  specimen  from  Barnstaple  yielded 
Fuchs  alumine  37.2,  phosphoric  acid  35.1,  water  28.0 ;» 190.3.  In 
another  from  the  Upper  Palatinate  he  found  alumine  36.6,  phosphoric 
acid  34.7,  water  28.0;=  99.3.  The  fluoric  acid,  which  it  sometimes 
contains,  may  be  rendered  obvious,  by  placing  a  fragment  of  the  min- 
eral on  glass,  adding  a  few  drops  of  sulphuric  acid,  and  applying  heat; 
the  glass  becomes  corroded. 

We  have  been  induced,  on  the  authority  of  Berzelius  and  Fuchs,  to 
remove  this  mineral  from  the  earthy  class  to  its  present  place.  Hie  differ- 
ence in  the  preceding  analyses  may  perhaps  be  explained  by  the  remark 
of  Fnchs,  viz.  that  phosphate  of  alumine  and  pure  alumine  have  the  same 
solvents  and  precipitants,  and  that  alum  may  be  obtained  from  both. 

The  Wavellite  is  subject  to  Spontaneous  decomposition,  aft'ecting  its 
lustre,  transparency,  hardness,  specific  gravity,  &.c.  indeed  it  is  some- 
times reduced  to  a  substance  resembling  clay. 

(Geological  situation  and  Localities.)  This  mineral  was  first  found 
by  Dr.  Wavell^  at  Barnstaple,  in  Devonshire,  in  cavities,  or  forming  veins 
in  argillite ;  hence  the  name  Wavellite^ — At  Stenna  G^n,  in  Corn- 
wall, it  exists  in  the  cavities  of  granite,  adhering  in  little  tufts  to  the 
quartz,  or  forming  a  stratum  on  its  surface,  and  is  sometimes  accompa* 
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nied  by  the  green  oxide  of  vranium^-^Tn  Scotland,  Dunbartolishke,  near 
Loch  Humphrey,  in  shale ;  and  on  an  island,  between  Hnt  isles  iii  Lewis 
And  Skj,  in  siliceous  slatew— -In  Ireland,  10  miles  from  Cork,  at  the 
foot  of  Spring  Hill,  composed  of  siliceous  slate,  it  occurs  in  .small 
nodules,  invested  witli  an -earthy  crust,  but  within  composed  of  crys- 
talline spiculscw— In  the  Upper  Palatinate,  it  appears  in  capillary  crys- 
tals on  the  brown  oxide  of  iron,  and  is  the  Lasianite  of  Flichs^^In 
South  America,  it  has  been  found  in  Brazil  by  Mawe,  and  in  the  mines 
of  Hualgayoc  by  the  celebrated  Humboldt. 

JPPENDJX. 

In  the  United  States.  In  Massachusetts,  Berkshire  County,  at  Rich- 
mond, a  mineral,  8U{^sed  to  be  Wavellite,  has  been  recently  discov* 
ered  by  Mr.  E*  Emmons  in  an  iron  mine.  It  occurs  in  stalactites  or 
mammillary  concretions,  composed  of  minute  radiating  crystals  or 
fibres;  sometimes,  however,  its  radiated  structure  is  imperfect.  It 
scratches  the  carbonate  of  lime,  but  is  less  hard  than  the  fluate  of.lime ; 
and  is  easily  reduced  to  powder.  Its  specific  gravity  is  about  2.4.  It 
has  a  greenish  white  or  dirty  yellowish  color,  and  but  little  lustre. 

It  is  infusible  by  the  blowpipe.  According  to  the  experiments, 
hitherto  made  on  this  mineral  by  Torrey  and  Dewey,  it  appears  to  con- 
tain nearly  70  per  cent  of  alumine,  the  remainder  being  chiefly  water ; 
it  also  contains  a  litde  silex,  and  sometimes  lime*  T*his  result  corres- 
ponds with  Klaproth's  analysis  of  the  Wavellite*— Should  it  not  prove 
to  be  a  phosphate  of  alumine,  it  may  constitute  a  new  species,  and 
receive  the  name  of  Hydrargillite,  originally  given  by  Davy  to  the 
Wavellite.  (Dewet^  Torre r,) 

Species  3.    SUB-SULPHATE  OF  ALUMINE.     Thomsov. 

L'Alumine  pore.  Brocham.    Alaminit.  Haumumru    SalMU^hftte  of  Ahnniie.  dikkn,  PkUUpa^ 

Aluminite. 

This  mineral  occurs  in  small  roundish  or  reniform  masses.  Its 
color  is  snow  white,  or  sometimes  nearly  yellowish  white.  It  is  opaque, 
and  has  a  dull,  earthy  fracture.  It  is  more  or  less  friable ;  yields  to 
the  nail ;  is  fine,  but  dry  to  the  touch ;  and  adheres  to  the  lip.  It  does 
not  easily  form  a  paste  with  water.  Its  specific  gravity  varies  from 
1.67  to  1.70.  When  viewed  with  a  microscope,  it  sq>pears  to  be  com- 
posed of  very  minute,  transparent  prisms. 

It  is  infusible ;  but,  when  exposed  to  a  strong  heat,  it  loses  about 
70  per  cent,  of  its  weight.  A  specimen  from  Halle,  in  Saxony,  yielded 
Stromeyer  alumine  d0.d,  sulphuric  acid  S3.4,  water  46.4^  In  another 
from  Newhaven,  England,  he  found  alumine  29.8,  sulphuric  acid  2S.4, 
water  4d.8. 
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'Sekt  Uftile^  in  Saxony»  it  is  fouDd  in  cdk^areoiM  kmsi  with  aolttiite. 
— ^At  NeirluiTeii,  in  Su0«ex»  England,  it  occaro  in  small  masses  and  in 
fissures  in  chalk. 

Near  Oldham,  in  Lancashire,  has  been  found  a  singular  mineral, 
iiinninga  tliinbed  on  an  argillaceous  rock,  which  had  fallen  into  a  cavi- 
t J,  from  which  coal  had  been  removediii— It  has  the  consbtence  of  hog's 
lard ;  is  smooth  to  the  touch ;  moderately  translucent  except  in  spots ; 
and  exhibits  a  color  between  snow  and  milk  white.  By  ei^osure  to 
the  air,  it  dries  and  splits,  like  starch,  into  small  masses,  some  of  which 
are  as  translucent  as  gum  Arabic,  while  odiers  effloresce  on  the  surface. 
By  ignition  it  loses  about  90  per  cent  of  its  weight,  and  becmnes  so 
hard  as  to  scratch  g^as&-— It  contains  alumine  6.5,  sulphuric  acid  SJOt 
water  8&1,  silex  S.4.  (He  if  Br.) 

ORDER  IV. 

Salts  with  an  alkaline  and  earffiy  hose. 

Species  1.    SUB-SULPHATE  OF  ALUMINE  AND  POTASH. 

COPDZEK, 

The  late  interesting  researches  of  Descotils,  Cordier,  and  Borkow- 
sky  seem  to  establish  the  claims  of  this  mineral*  as  a  distinct  species. 
Further  observations  and  experiments  are  wanting  for  a  complete  de- 
scription of  all  the  varieties. 

The  pure  variety  occurs  in  masses,  either  compact  or  porous,  and 
very  white.  Its  external  appearance,  according  to  Descotils,  resem- 
bles that  of  the  siliceous  subspecies,  found  at  La  Tolfa,  and  usually 
called  Alumstone. 

It  contains  alumine  40.0,  potash  13.8,  sulphuric  acid  35.6,  water 
10.6.  (Descotils.)  It  is  insoluble  even  in  boiling  water ;  and  does 
not  yield  ahim,  unless  previously  calcined. 

It  is  found  at  Montione,  not  iar  from  La  Tolfa,  in  Italy,  and  is  now 
explored  for  the  manufacture  of  alum. 

Subspecies  1.  Siliceous  Sub-Sulphate  or  Alumine  and  Potash. 

Alnaiteiii.  n^ermer,  Hmummuu   Bhnmhoidil  Alumnone.  JSmietMi.   La  rtorrotfeomiiMoie. 

Brochant, 

Alumstone. 

Hiis  singular  mineral  occurs  in  compact  masses  with  a  fine  grain, 
and  also  in  masses  more  or  less  porous,  sometimes  vrith  cavities,  like 
the  buhrstone.  It  is  also  said  to  exist  in  very  minute  cubic  and  octae- 
dral  crystals,  externally  brown  or  reddish,  and  attached  in  druses  to 
the  sides  of  fissures*  It  is  yet  to  be  determined  by  analysis,  whether 
these  crystals  belong  to  the  pure  or  siliceous  variety  of  this  species. 
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It  tM>inetimes  giyes  sparks  with  steel,  and  is  sometimes  friable.  Its 
fracture  is  uneven  or  earthj,  sometimes  passing  to  conchoidal  w  splin- 
tery; and  is  nearly  or  quite  dull.  Its  specific  gravity  varies  from 
2.43  to  2.7t. 

Its  colors  are  white  or  gray,  sometimes  with  a  shade  oi  yellow, 
brown,  or  red,  passing  to  flesh  red.  It  is  opaque,  or  feeUy  translucent 
at  the  edges. 

(Chmnical  eharaders.)  It  is  insoluble  in  water.  A  specimen  from 
La  Tolfa  yielded  Vauquelin  alumine  43.92,  potash  3.08,  sulphuric  acid 
25i),  water  4A  Bilex  24.0.  In  another  from  Mt  Dore,  Cordier  found 
alumine  31.8,  potash  5.79,  sulphuric  acid  2r.03,  water  S.72,  silex  28.4, 
oxide  of  iron  1.44 ;«  98.1 8.  The  proportion  of  silex  is  probably  varia- 
ble.— When  calcined,  and  lixiviated,  it  yields  alum  by  crystallization. 

(OeologictU  situation  and  Localities,)  At  La  Tolfa,  near  Civita 
Yecchia,  in  Italy,  Alumstone  occurs  in  a  rock,  which  somewhat  resem- 
bles a  porphyry,  but  is  marked  by  some  peculiar  characters.  This 
rock  appears  to  rest  on  compact  limestone,  containing  beds  of  argillite. 
It  has  a  cellular  or  spongy  texture,  which  proceeds  in  part,  at  least, 
from  the  decomposition  of  crystals  of  feldspar,  and  often  gives  it  the 
aspect  of  a  porous  lava.  Although  translucent  at  the  edges,  and  suffi- 
ciently hard  to  give  sparks  with  steel,  this  rock  is  liable  to  gradual  de- 
composition,'and  thus  passes  to  an  argillaceous  state.  In  this  rock  the 
Alumstone  is  found  chiefiy  in  narrow  and  almost  vertical  veins,  which 
are  accompanied  by  veins  of  clay,  having  the  same  direction  as  the 
veins  of  Alumstone.  Basalt  occurs  in  the  vicinity  of  this  aluminous 
deposite.  (BoRKOfirsKr.  Descotils.J — At  Mt  Dore,  in  Auvergne, 
Alumstone  occurs  in  blocks  and  rolled  pebbles  in  the  bed  of  the  river 
Dore.  It  has  the  aspect  of  a  siliceous  breccia  with  a  fine,  homogeneous 
paste,  in  which  are  imbedded  grains  or  fragments  of  the  same  nature 
as  the  paste,  but  whiter.  These  grains  are  compact  or  porous,  and  the 
cavities  sometimes  contain  decomposed  crystals  of  feldspar.  Some  of 
the  grains  embrace  globules  of  sulphur.  (Cordier,) — A  similar  miner- 
al occurs  in  Upper  Hungary. 

M.  Cordier  thinks,  that  many  lavas,  which,  by  the  action  of  sul- 
])hurous  acid  gas,  have  become  white  or  grayish,  should  be  arranged 
under  this  species. 

8PBC1ES  2.    SULPHATE  OF  ALUMINE  AND  POTASH. 

Alomuie  ral&tfe  alkaline. /fatiy.    Aloraine  talikt^.  Brttg,    Naturlklier  alaim.  JHriwr.    Octahednl 
alum.  Jttmetpn,    L^Alon  wk'dL  Brtcftant,    Alum*  Kirwan,  PfUUipi,    Alaon.  Hautmann, 

Alum. 

No  one  of  the  physical  characters  of  this  salt,  except  its  astringent 
and  somewhat  sweetish  taste,  is  of  much  use  in  determining  its  presence. 
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tt  found  native.  When  not  enveloped  in  other  minerals^  it  unudljr ap- 
pears in  efflorescences,  composed  of  capillarj  crystals  or  fibres.  Somct* 
times  these  crystals  are  white  and  silkj>  parallel  to  each  other,  and  per* 
pendicular  to  the  surface,  on  which  they  Utand,  and  are  then  often  called 
phumet  or  fibrous  Alum ;  sometimes  the  efflorescence  resembles  a  mould* 
or  is  in  a  loose  powder.  Native  Alum  also  occsirs  in  concretions,  stalac- 
tites, or  small  fibrous  masses.  Its  white  color  is  sometimes  contaminat- 
ed by  shades  of  gray,  yellow,  or  green^ — Its  specific  gravity  is  about  1.7. 

Its  crystals,  artificially  obtained,  are  usually  regular  octaedrons. 

It  is  soluble  in  about  |  its  weight  of  boiling  water ;  and,  by  the 
addition  of  ammonia,  yields  a  white  precipitate  of  alumine.  Before  the 
blowpipe  it  dissolves  in  its  own  water  of  crystallization,  and  then  dries 
into  a  white,  spongy  mass.  The  mean  result  of  several  specimens  of  the 
Alum  of  commerce  from  different  countries,  according  to  the  analysis  of 
Yauquelin,  is  alumine  10.50,  potash  10.40,  sulphuric  acid  30.52,  water 
48.58.  Ammonia  is  also  common  in  the  Alum  of  commerce,  but  rare 
in  native  Alum,  which,  however,  is  usually  contaminated  by  other  salts. 

Its  taste,  unless  greatly  modified  by  some  foreign  salt,  will  distin- 
guish it  from  sulphate  of  magnesia ;  and  it  does  not,  like  the  sulphate  of 
iron,  yield  a  black  precipitate  on  the  addition  of  an  infusion  of  nutgalls. 

The  Uaar  salz  (hair  salt)  of  Werner,  formerly  supposed  to  be  a 
variety  of  alum,  is,  according  to  Klaproth,  a  mixture  of  the  sulphates 
of  magnesia  and  iron. 

Native  Alum  is  sometimes  mingled  with  clay  and  oxide  of  iron.*  It 
occurs  in  the  cavities  or  fissures  of  argillaceous  slate  in  soft  masses,  a 
little  unctuous,  and  sometimes  tuberose  or  stalactical.  It  is  opaque, 
and  usually  has  a  yellowish  color. 

(Geological  situation  and  Localities.)  Native  Alum  is  usually  found 
in  connexion  with  argillaceous  earths  or  stones,  or  with  volcanic  pro- 
ducts. Sometimes  it  is  diffused  through  certain  earths,  turfs,  or  stones  ; 
but  most  frequently  appears  efflorescing  in  the  cavities  and  fissures,  or 
on  the  surface  of  certain  argillaceous  slates,  hence  called  aluminous  slate. 

It  is  also  found  on  the  surface  of  clays,  which  embrace  the  sulphu- 
ret  of  iron. 

This  salt  is  not  uncommon  in  volcaiiic  countries,  either  investing 
certain  lavas,  or  contained  within  them.  Very  fine  specimens  of 
fibrous  Alum  are  found  in  the  island  of  Milo,  in  the  Arcliipelago, 
mingled  with  fibrous  gypsum  in  volcanic  rocks.  It  is  found  in  con- 
siderable quantities  at  the  Solfaterra,  near  Naples,  rising  in  efflores- 
cences on  the  soil ;  at  La  Tolfa,  in  Italy,  in  Alumstone. — In  Scotland, 
at  Hurlet,  near  Paisley,  on  shale,  which  is  impregnated  with  pyrites,  and 
constitutes  the  roof  of  a  coal  mine.^ — ^In  England,  at  Whitby,  on  shale. 

*  Bcr;  batter.  Werner,   Roekbotter.  lametvn. 


ftQ$  ALUM. 

In  the  VnUed  SUHes*  In  Ohio,  in  several  Counties,  where  it  is 
employed  for  domestic  parposes.  (^TirATBR,}^n  JVht  Jer$ef9  on  Hm 
Nayesink  Hills,  in  white  granular  concretions  on  argillaceous  strata  ^— 
also  at  S.  Amboj  in  considerable  quantities  on  potter's  clajr.  (Fibmck 
if  ToRMEr.)^Axi  ^ifho  York,  on  Catskill  Mountain,  in  arg^laceous 
sandstone,  extending  4  miles  N.  from  the  clove  passage  ;«-alBo  in  the 
same  mountain  S.  W.  from  Cairo,  where  it  occurs  stalactical ; — also 
12  miles  W.  from  Catskill,  where  it  incrusts  a  crumbling  rock,  in 
which  it  is  ,aiso  disseminated.  (Pierce*) — Also  near  Shawai^nk 
Mountain,  efflorescing  on  argillaceous  slate.  (Mitch iiL.J'^The  pre- 
dominant rock  of  this  mountain,  according  to  Mr.  Pierce,  is  a  white 
breccia,  composed  of  pebbles  of  quartz,  united  by  a  siliceous  cement ; 
and,  according  to  Mr.  J.  Bradbury,  alum  is  sometimes  found  in  veins, 
traversing  this  breccia^— In  Vermont,  at  Pownal,  efflorescing  on  alu- 
minous slate,  contained  in  common  argillite.  (Be wet.} — In  MasaaehU' 
setts,  at  Leyden,  efflorescing  on  Argillite*  (HrrctrcocK.) 

(Modes  of  obtaining  Mum*)  The  modes  of  obtaining  this  salt  are 
various,  and  dependant  on  the  nature  of  the  minerals,  or  Alum  ores, 
from  which  it  is  extracted. 

When  this  salt  exists,  already  formed,  in  eardis  or  friable  minerals, 
it  is  extracted  by  lixiviation ;  but,  if  the  mineral  be  solid,  it  must  be 
previously  calcined.  Thus,  if  the  Alumstone  of  La  Tolfa  be  merely 
lixiviated,  it  yields  no  salt ;  but,  after  calcination,  it  becomes  disinte- 
grated by  the  gradual  action  of  moisture  and  the  heat  of  the  sun,  and 
then  yields  its  Alum  by  lixiviation.  The  calcination  and  exposure  to 
ihe  atmosphere  are  not  here  necessary  to  acidify  the  sulphur;  for, 
according  to  the  analysis  of  Vauquelin,  the  Alum,  united  with  a  large 
quantity  of  silex,  exists  already  formed  in  this  stone. 

But,  more  frequently,  those  minerals,  which  furnish  this  salt,  are 
argillaceous  substances,  which  contain  pyrites,  that  is,  sulphur  united 
with  iron,  and  sometimes  also  the  potash,  requisite  to  the  formation  of 
Alum.  The  sulphur  is  acidified  either  by  calcination  in  a  moderate 
!\eat,  or  exposure  to  the  air,  or  by  both  metiiods  united.  The  acid,  thus 
produced,  unites  with  the  alumine  of  the  mineral,  and  forms  sulphate 
of  alumine,  to  which,  if  potash  be  not  present,  either  that  alkali  or  am- 
monia must  be  added.  The  alkali  is  sometimes  furnished  by  the  ad- 
dition of  ashes,  which  contain  potash,  or  of  urine,  which  contains  ammo- 
niacal  salts. — By  the  same  process  also  the  sulphates  of  lime,  magnesia, 
and  iron  may  be  produced  in  the  same  ore. 

When  the  ore  or  ai*gillaceous  mass  is  sufficiently  disintegrated,  the 
Alum  is  extracted  by  lixiviation  and  crystallization. 

In  the  United  States,  in  Maryland,  at  Cape  Sable,  large  quantities 
of  pyrites  occur  in  a  bed  of  earthy  lignite,  from  5  to  12  feet  thick,  and 
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covered  bj  a  sandy  alluvion  from  15  to  20  feet  thick.  This  ore, 
being  collected  into  heaps  10  or  12  feet  high,  and  covering  from  4000 
to  5000  square  feet,  soon  takes  fire ;  'after  an  interval  of  12  or  14 
months,  the  remaining  mass  is  lixiviated  in  large  hoppers ;  the  solu- 
tion,, thus  obtained,  is  concentrated  bj  boiling ;  potash  is  added,  and 
Alum  obtained  by  crystallization.  These  works  have  yielded  annually 
about  120  tons  of  alum ;  and  will  soon  be  capable  of  furnishing  500 
tons  a  year.  (Troost.  ffArosN.) 

The  differences,  which  exist  between  the  several  varieties  of  the 
Alum  of  commerce,  seem  to  depend  chiefly  on  the  greater  or  less  quanti- 
ty of  the  sulphate  of  iron,  which  they  contain.  According  to  Vauquelin, 
tiie  Roman  Alum,  prepared  at  La  Tolfa,  contains  the  least  sulphate  of 
iron ;  it  has  usually  a  rosy  tinge.  A  thousandth  part  of  iron,  contained 
in  Alum,  produces  a  sensible  effect  in  dying.  (Thehard.) 

The  Eng^sh  Alum,  of  which  there  are  manufactories  in  Yorkshire, 
&c  contains  more  iron  than  the  Roman,  and  is  often  in  large  masses 
with  a  resinous  lustre. 

Roch  Alum  appears  to  have  derived  its  name  from  Roccho  (Edessa), 
an  ancient  city  of  Syria,  where  a  manufactory  of  this  salt  was  early 
established. 

(Uses.)  Alum  is  employed  in  dying  to  fix  the  color,  and  sometimes 
to  heighten  it.  It  hardens  tallow,  and  increases  the  adhesive  power  oC 
common  paste.  Wood  and  paper,  soaked  in  its  solution,  are  less  com- 
bustible. It  has  other  uses  in  the  arts ;  and  is  also  employed  in  medi- 
cine as  an  astringent,  or,  when  calcined,  as  an  escharotic. 

Spbcibs  3.    FLUATE  OF  SODA  AND  ALUMINE. 

Alvaiiie  fluatfe  allaline<   Hmty,     AlnmiiM  flaat£e.   Brvngniart,     Kryolith.   Werner,  Hausmantu 
Fjranudal  Ciyolite.  Jamenn,    CiToUtlie.  Brochmtu    Cryolite,  MUtu  PhUUpt, 

Cryolite. 

This  very  rare  mineral  occurs  in  masses,  which  have  a  foliated 
structure,  and  exhibit  natural  joints  parallel  to  the  sides  of  a  rectangu- 
lar parallelopiped.  It  has  a  glistening,  vitreous  lustre.  It  is  brittle,  and 
sufficiently  hard  to  scratch  sulphate  of  lime,  but  is  itself  scratched  by 
fluate  of  lime.  Its  color  is  white,  grayish  or  milk  white,  and  sometimes 
yellowish  or  brownish  from  the  presence  of  iron.  It  is  more  or  less 
translucent ;  but  when  a  small  fragment  is  plunged  in  water,  it  be- 
comes nearly  or  quite  transparent,  and  resembles  a  jelly.  Its  specific 
gravity  is  about  2.95. 

(Chemical  characters.)  Before  the  blowpipe  it  dissolves  in  its  own 
water  of  crystallization,  almost  as  suddenly  as  ice;  and  hence  the 
name  Cryolite,  from  x^v«$,  ice,  and  >a$9%^  a  stone ;  it  then  dries,  and 
forms  a  kind  of'  scoria,  which  is  not  easily  fusible*    It  is  insoluble  in 
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water^  but  dissolves  in  sulphuric  acid  with  the  extrication  of  white 
vapors  of  fluoric  acid.  It  is  composed  of  alumine  24,  soda  36,  fluoric 
acid  and  water  40.  (Klapmoth.) 

The  Cryolite  has  been  found  only  in  West  Greenland,  near  an  arm 
of  the  sea,  called  Arksut  It  occurs  in  thin  layers  in  gneiss,  and  i§ 
sometimes  associated  with  carbonate  of  iron,  'tiie  sulphnrets  of  lead 
amd  iron,  &c 

Species  4.    GLAUBERITE.    ffjur.  Bsongnmjet. 

Glrabnite.  Jdme9§ih  JUkUu  PhiU^, 

This  triple  salt  occurs  in  oblique  four-sided  prisms  with  riiomhic 
bases  of  102''  28'  and  75""  32'.  The  lateral  planes  are  transversely 
striated,  but  the  terminal  planes  are  smootii.  It  has  a  foUated  struc- 
ture, and  a  conehoidal  fracture. 

It  is  limpid,  or  pale  reddish  yellow,  and  retains  its  tranqiarency  in 
the  air,  unless  it  be  moistened.  It  scratches  sulphate  of  lime,  but  ii 
less  hard,  than  the  carbonate  of  lime.  When  immersed  in  water,  it 
appears  milk  white  and  opaque;  but, "when  taken  out,  an  exterior 
white  coat  soon  falls  to  powder,  and  leaves  the  interior  unaltered.  Its 
specific  gravity  is  2.73. 

Before  the  blowpipe  it  splits,  decrepitates^  and  melts  into  a  white 
enamel.  It  is  composed  of  anhydrous  sulphate  of  soda  51,  anhydrous 
sulphateof  lime  49.  {Broncniart,) 

It  is  found  near  Ocana,  in  New  Castile,  Spain,  disseminated  in 
Muriate  of  soda. 

Species  5.    POLYHALITE.    SraoMETER.  ' 

This  mineral  occurs  in  masses,  which  possess  a  fibrous  structure, 
the  fibres  being  parallel  and  usually  curved ;  and  sometimes  also  it 
presents  a  compact  texture.  It  is  a  littie  harder  than  the  anhydrite, 
but  is  easily  scratched  by  the  fluate  of  lime.  It  is  somewhat  brittle ; 
and  its  fracture  has  a  waxy  lustre. 

Its  color  is  brick  red,  arising  from  the  presence  of  iron ;  its  streak 
and  powder  are  reddish  white.  Its  masses  are  translucent  at  the  edges ; 
but,  in  very  thin  fragments^  it  is  transparent,  and  almost  coloriess.  Its 
specific  gravity  is  2.77* 

(Chemical  characters.)  It  is  easily  fusible,  even  by  the  flame  of  a 
candle,  into  an  opaque,  brownish  mass.  In  water  it  is  partially  soluble. 
It  contains  sulphate  of  lime  28.26,  anhydrous  sulphate  of  lime  22.42, 
anhydrous  sulphate  of  magnesia  20.03,  sulphate  of  potash  27.70,  muriate 
of  soda  0.19,  oxide  of  iron  0.34 ;»  98.94.  (Strometbr.) 

It  is  found  at  Ischel,  in  Upper  Austria,  in  beds  of  muriate  of  soda. 

It  has  been  confounded  with  the  fibrous  anhydrite^— Its  name  is 
derived  from  the  Greek  sr»Ai^  moiiy,  #Af ,  a  boU. 


CLASS  n. 

Earthy  compounds ^  or- Stones. 

The  minorals,  which  belong  to  this  class,  are  composed  chiefly 
cf  earths,  somelimes  united  to  an  alkali.  Indeed  a  combustible,  or 
^▼en  an  acid  is  sometimes  present ;  ba(  in  mo^t  cases,  the  two  last 
mentioned  substances  are  merely  accidental.  The  numerous  colors, 
which  these  minerals  presen:^  almost  always  arise  from  some  metal- 
lic ozjde. 

In  the  determination  of  the  species,  this  class  presents  many  diffi- 
culties, arising  from  the  present  imperfection  of  cnemical  analysis.  Of 
the  yariouB  ingredients,  which  chemistry  may  find  in  a  given  mineral, 
we  know  not  which  are  essential  to  the  species,  and,  of  course,  cannot 
with  certainty  distinguish  them  from  those,  which  are  only  accidentally 
present ;  nor  do  we  know  in  what  manner  even  essential  ingredients 
were  united  in  the  mineral  before  analysis.  (See  Introd.  dl7,  2£8.) 

No  advantage  can  arise  fr*om  forming  genera  and  orders  in  this 
class,  till  such  divisions  can  be  established  on  more  scientific  princi- 
ples, than  is  practicable  at  present  , 

It  is  not  perhaps  possible,  in  the  present  state  of  mineralogical 
knowledge,  to  arrai^  the  species  in  this  class  in  a  very  satisfactory 
manner.  Quartz  is  placed  first,  because  it  is  so  frequentiy  employed 
as  a  standard,  with  which  to  compare  many  of  the  following  species,  in 
point  of  hardness.  It  is  essentially  composed  of  silex ;  and  is  followed 
by  Sapphire,  which,  when  pure,  appears  to  consist  of  alumine.  The 
other  species  are  thrown  into  groups,  which  are  determined  by  a  simi- 
larity of  composition,  according  to  the  most  recent  analyses.  The 
arrangement  of  the  groups  also  is  regulated  by  the  same  principle, 
those,  which  appear  to  have  the  greatest  similarity  of  composition, 
beings  in  general,  placed  contiguous.  One  advantage  at  least  results 
from  this  disposition  of  the  species ;— the  agreement  or  disagreement 
of  external  characters  in  those  minerals,  which  appear  to  have  a  similar 
c(miposition,  will  be  easily  perceived. 

Certain  minerals  in  this  class  have  received  the  name  of  gems,  or 
precious  stones.  Their  value,  as  articles  of  luxury  or  commerce,  de- 
pends, in  a  great  degree,  on  their  hardness,  transparency,  or  color. 
The  most  important  are  the  sapphire,  embracing  tiie  oriental  ruby, 
sapphire,  and  topaz ;  spinelle ;  emerald ;  and  topaz.  Sometimes  also 
ijtkt  amethyst  and  some  other  varieties  of  quartz ;  the  turquoise ;  the 
chrysoberyl ;  the  zircon ;  tourmaline ;  some  varieties  of  feldspar ;  the 
ioUte ;.  garnet ;  cinnamon  stone ;  and  chrysolite  are  employed  in  jew- 
ellery.   The  diamond  belongiB  to  combustibles.* 

?  8«e  Tnitf  to  CofaccieNi  pbfiiqvei  to  Fkiro  piedeaiei^etfbptr  JT.  Any. 
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The  base  of  artificial  gems  is  a  paste,  composed  of  silex,  potash, 
borax,  oxide  of  lead  and  sometimes  of  arsenic.  This  paste,  when  fused, 
forms  a  colorless  glass ;  but,  by  the  addition  of  various  metallic  oxides, 
is  made  to  resemble  the  topaz,  emerald,  amethyst,  ruby,  &c. 

Species  1.    QUARTZ.    Haut, 

This  extensive  and  interesting  species  embraces  numerous  varieties, 
diffciing  much  in  their  forms,  texture,  and  other  external  characters. 
And  it  is  somewhat  remarkable,  that,  although  but  few  well  definedt 
external  characters  apply  to  the  whole  species,  most  of  its  varieties  are 
easily  recognised. 

It  is  sufficiently  hard  to  scratch  glass,  and  it  always  gives  sparks 
with  steel  more  or  less  plentifully,  unless  the  mass  be  too  brittle  to 
sustain  the  blow;, and  in  this  latter  case,  its  powder  will  be  found 
rou^  to  the  touch,  and  sufficiently  hard  to  scratch  glass  or  steeL 
When  pure,  its  specific  gravity  is  about  2.63 ;  but  in  cotain  varieties 
extends  both  above  and  below  this  term,  depending  on  its  structure, 
or  the  presence  of  foreign  ingredients.  Indeed  tl^  mean  specific 
gravity  of  the  whole  species,  derived  from  the  two  extremes,  is 
about  £.60. 

It  is  sometimes  in  amorphous  masses,  and  sometimes  in  very  beau- 
tiful crystals,  of  which  the  primitive  form  is  a  irfaomb  slightly  obtnse,  the* 
angles  of  its  faces  being  94''  24'  and  85''  36',  or,  according  to  Phillips, 
94°  15'  and  85°  45'.  This  nucleus  is  seldom  eanly  obtained,  unless  tiie 
crystal  be  previously  heated  and  plunged  into  cold  water,  in  consequence 
of  which  a  partial  separation  of  the  lamina  takes  place.  Hatty  has  de- 
scribed nine  secondary  forms,  of  which  the  more  common  is  a  six-sided 
prism,  terminated  by  six-sided  pyramids.  It  exhibits  double  refraction, 
which  must  be  observed  by  viewing  an  object  through  one  face  of  the 
pyramid  and  the  opposite  side  of  the  prism. 

(Chemical  characters,)  All  its  varieties  are  infusible  by  the  blow- 
pipe, and,  if  pure,  it  is  scarcely  softened,  even  when  the  flame  is  excit- 
ed by  oxygen  gas.  Before  the  compound  blowpipe  a  fragment  of  rock 
crystal  instantly  melts  into  a  white  glass.  (Silliman.)  Quartz  is 
essentially  composed  of  silex,  sometimes  nearly  or  quite  pure;  and 
sometimes  mingled  or  combined  with  foreign  ingredients,  which  very 
materially  affect  its  external  characters. 

To  facilitate  description,  this  species  is  separated  into  two  IHvis- 
ionst  each  of  which  is  farther  divided  into  subspecies  and  varieties. 

The  first  division  embraces  those  varieties,  which  are  susceptible 
of  crystallization,  and  have  a  fracture  more  or  less  vitreous.  It  in 
fact  comprehends  all,  which  some  mineralogists  include  under  the 
species  quartz. 
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The  second  division  contains  those  minerals,  which  appear  to  be 
compused  essentially  of  silex  only,  often  equally  pure,  as  those  of  the 
first  divisiosi,  but  which  have  never  been  Men  crystallized,  nor  perfect- 
ly transparent.  Most  of  the  varieties  of  this  division  have  by  Brong- 
niart  been  collected  into  one  species,  bearing  the  name  of  silex.* 

Division  1.     Quartz,  susceptible  of  crystallization,  and  having  a 

fracture  more  or  less  vitreous. 

Subspecies  1.    Common  Quautz. 

G<mancr  qtian— milcfa  qoarx— 'borg  kriitil.    Ifenur,     Comnxm  quartz— milk  qtuurtz-^rock 

This  subspecies,  though  oiften  in  amorphous  masses,  is  very  fre- 
quently in  crystals,  which,  in  perfection  and  beauty,  are  not  exceeded 
by  those  of  any  other  mineral.  These  crystals  rarely  exhibit  their 
primitire  form,  which  is  a  rhomb. 

The  most  common  form  of  crystallized  quartz  is  a  six-sided  prism, 
terminated  by  six-sided  pyramids,  whose  faces  correspond  with  the 
sides  of  the  prism,  and  form  with  them  an  angle  of  141^'  40' ;  the  mu- 
taal  inclination  of  any  two  opposite  faces  of  the  same  pyramid  being 
75*^  59f.  The  sides  of  the  prism  are  transversely  striated  ;  but  the 
l^anes  of  the  pyramids  are  smooth  and  polished.  The  pyramidal 
terroinalion  frequently  appears  at  one  extremity  only. — ^I'his  form 
18  subject  to  numerous  modifications,  which  greatly  affect  its  general 
appearance.     Sometimes  the  faces  of  the  pyramids  are  alternately 

*  la  givtef  Oh  extent  to  the  species  of  Qnartz,  H  inig;iit  perhaps  be  sufficient  to  cite  the  authority 
of  the  edcteateA  Bnj.  A  few  obsenrmtioiis,  howerer,  may  not  be  inexpedient.  In  the  Introduction, 
artieke  S14,  Bie.  it  vas  renuu'ked,  that  identity  of  composition  forms  the  best  speciAc  Character  of  min> 
erals ;  and  that,  "wbcjiefci  two  rainerab  are  known  to  be  composed  of  the  same  ingredient,  or  ingte* 
dieniB,  voifed  'm  the  same  pcoportioin,  they  ocfght  to  be  refiarred  to  the  same  species,  bowerer  they 
may  diifa'  in  their  external  characters.  Aceording  to  these  principles,  we  include  under  this  species 
all  those  minerab,  whick  appear  to  be  essentiany  composed  of  silex  only,  or  whose  other  ingredients 
appear  to  he  aeddental,  and  foreign  to  the  true  eomposition.  Accordingly,  when  analysis  inlbraM  us, 
that  the  mMf/eis^<^^^<^^^'''<Mt«*<«(/ variety  of  Quartz  contains  fh>m  03  to  99  parts  of  #tibjr;  that 
Amethyst  eontidns  97^  paru  of  tUex;  that  Chalcedony  contuns  99  parts  of  tUex;  that  Cftrynpnue 
coBtaiM  90J6  parts  of  WJMT ;  that  Qtka/ contains  98.75  paru  of  Hlr^r;  and,  in  fiine,  that  fUiir  eontains 
18  puiMvfeUex  ;  the  residue  beii^  in  all  these  cases  a  very  little  alumine,  lime,  water,  or  some  metal- 
lie  oxide ;  can  we,  for  a  moment,  doubt  whether  all  these  minerals  belong  to  the  same  species  ?  Is  it 
aot  evidcstv  that  *Uex  mly  is  their  essential  inipredient,  and  that  the  other  ingredOenti  are  inerely  ae- 
ddcmal  ?  It  is  true,  that  these  adulterating  and  coloring  ingredienti  somctimrs  exiu  in  proportions 
somewhat  greater,  than  in  the  preceding  analyses ;  but  even  ibis  circumstance  serves  to  show,  that 
they  are  merely  adventltkms ;  and,  if  in  any  instances  they  are  sufficiently  uniform  to  establish  #0ft- 
t^ecie*^  they  cannot  consistently  be  permitted  to  form  specific  distinctiont,  unless  we  assume  extermd 
fharaciiTS  tily^n  the  basis  of  arrangement. 

Farther,  what  two  varieties  of  Quartz  are  more  unlike  eadi  odia>,  than  are  crystallized  carbonate 
cf  liutf-  awi  compact  limestone,  the  latter  of  which  is  often  contaminated  with  from  3  to  13  per  cent,  of 
ahimine,  silex,  and  oude  of  iron  ?  Still  the  last  two  minerals  have  uniformly  been  referred  to  the 
nme  tpaiee.  It  may  indeed  be  said,  that  the  analysis  of  minerals,  composed  of  several  difltrent  earths, 
does  not  inform  us  what  is  essmtial  to  the  species.  But  this  remark  cannot  apply  to  a  mineral,  evi- 
dently composed  of  one  earth  only,  as  in  the  case  of  Quartz.  In  fine,  crystals  of  Quartz  have  been 
tend  adhering  to  ffint,  and  imperceptibly  incorporating  themselves  with  it,  in  the  same  manner,  as 
OTitiat  ofcarboMte  of  line  are  foandattadwd  to  oonspMl  liacatoart  (See  Introd.  art.  3U,  831.) 
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large  and  small ;— sometimes  one  face  of  the  pyramid  b  so  much 
larger^  than  the  others,  that  it  seems  to  form  an  oUique  base  to  tlie 
prism ; — sometimes  the  prism  is  broad  or  compressed,  and  two  oppo- 
site faces  become  so  large,  that  the  crystal  resembles  a  table  witk 
bevelled  edges ;— sometimes  the  sides  of  the  prism  are  conyergent,  so 
that  the  diameter  at  one  extremity  is  greater,  than  at  the  other. 

Not  unfreqnently  some  of  the  solid  angles,  situated  between  the 
prism  and  each  of  the  two  pyramids,  are  truncated  by  rhombic  planes^ 
(PI.  Ill,  fig.  36.) — Sometimes  all  the  solid  angles,  situated  as  aforemen- 
tioned, are  truncated  by  trapezoidal  planes,  obliquely  placedv-^Some- 
times  also  the  edges  between  the  prism  fmd  pyramids  are  truncated,  or 
replaced  even  by  three  faces. 

Sometimes  the  prism  is  so  short,  that  the  two  terminating  pyramids 
nearly  meet,  and  the  crystal  becomes  a  double  six-sided  pyramid,  witk 
its  common  base  truncated  ;^-or  the  prism  entirely  disaffMsars,  leaving 
a  double  six-sided  pyramid  (PL  III,  fig.  37.),  whose  Aces  are  isosceles 
triangles,  inclined  at  the  common  base  in  an  angle  of  103^  20'.  Some- 
times only  one  of  the  pyramids  is  distinct; — uid  sometimes  three  al- 
ternate faces,  on  each  pyramid,  are  so  unduly  extended,  that  the  other 
faces  almost  disappear,  and  the  crystal  appears  sUghtly  rhomboidal. 

In  fine,  two  or  more  of  the  preceding  modificationa  sometimes  meet 
in  the  same  crystal.  But,  notwithstanding  these  numerous  alterations, 
arising  from  the  extension  of  some  of  the  sides  or  fiu^es  at  the  expense  ai 
tiie  others,  the  angles  of  mutual  incidence  remain  unaGfected^ — ^It  has  been 
remarked,  that  all  the  specimens  from  the  same  locality  usually  belong  to 
the  same  variety  of  form.  In  some  instances  the  crystals  attain  an  un- 
common size,  their  prisms  having  been  seen  nearly  three  feet  in  length  and 
almost  two  feet  in  breadth.   They  are  frequently  many  inches  in  length. 

Quartz  is  sometimes  in  stalactical  or  reniform  concretions,  and 
sometimes  cavernous,  corroded,  or  in  plates,  &c  It  is  often  in  pebbles 
or  rolled  fragments,  or  in  amorphous  masses  more  or  less  large,  and 
sometimes  composed  of  distinct  concretions,  which  may  be  granular, 
prismatic,  or  lamellar. 

Quartz  very  seldom  exhibits  a  structure  distinctly  foliated.  Its 
fracture,  sometimes  imperfectly  foliated,  is  usually  more  or  less  con- 
choidal,  undulated,  or  splintery,  and,  in  some  specimens,  uneven.  Its 
lustre  is  vitreous,  sometimes  splendent,  and  sometimes  only  glimmering. 
Its  specific  gravity  extends  from  2.58  to  2.88.  It  is  sometimes  highly 
transparent,  and  very  frequently  translucent,  though  in  some  cases  only 
in  tliin  fragments,  or  at  the  edges.  It  is  often  perfectly  limpid ;  its 
more  common  colors  are  white  or  gray,  often  intermixed  with  yellow, 
orange,  red,  green,  blue,  or  black ;  indeed  it  presents  several  distinct 
shades  of  red,  yellow,  green,  or  blue,  and  is  sometimes  nearly  black- 
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By  frktMm  it  exhales  a  peculiar  odor,  and  some  varieties  also  phoa^ 
phoresce  in  the  dark* 

A  specimen^  analyzed  by  Bergman,  yielded  silex  93,  alumine  6,  Ume 
]•  In  another  Gerhard  found  99  parts  of  silex.  Its  powder  renders 
the  tincture  of  Tiolets  green.  (Vauqueliv.)  Some  colored  crystals 
i^etain  their  transparency  in  a  heat  sofBcient  to  deprive  them  of.  color. 

Vtar.  1.  LiMPU  QUARTZ.  (Rock  crystal.*)  This,  which  is  Only 
the  most  perfect  variety  of  Quartz,  has,  when  crystallized,  received  the 
name  of  ro€k  crystal ;  inAeeA  the  same  name  is  sometimes  extended 
to  the  cdoted  crystals,  when  transparent  Limpid  quartz  is  without 
color,  and  sometimes  as  transparent,  as  the  most  perfect  glass,  wliich  it 
strongly  resembles.  It  is  however  harder,  than  glass,  and  the  flaws  or 
bubbles,  which  it  often  contains,  lie  in  the  same,  or  in  a  parallel,  plane, 
while  those  in  g^ass  are  irregularly  scattered.  (Brongnurt.) 

The  finest  crystals  are  found  in  veins  or  cavities' in  pilmitive  rock^ 
as  in  granite,  gneiss,  or  mica  slate ;  or  in  alluvial  earths.  Savoy,  Swit- 
zeriand,  Qauphby,  Scotiand,  and  Madagascar  are  most  celebrated 
among  fcKreign  localities. 

In  Canada,  near  Quebec,  at  Cape  Diamond,  limpid  quartz  in  crys- 
tals, sometimes  perfect,  occurs  in  argillite.  (Silliman*) 

In  the  VmUd  States,  this  variety  is  not  uncommoii.  In  Jirkansds 
TBrrUory^  at  the  Hot  Springs,  near  ^e  Wachittfl^'in  transparent  prisms 
with  pyramidal  terminations.  (8cBooLCRAFTm)'^ln  South  Ckirolina,  in 
Newbury  District,  in  alluvial  soil ;  the  crystals  are  sometimes  trans- 
parent, witii  pyramids  at  both  extremities— also  in  the  northern  parts 
of  Pendleton  and  in  Greenville  District  (T,  D.  Poat^a.^^— In  Virgin'' 
ia,  near  the  North  Mountain^— In  Maryland^  hi  Frederick  County,  the 
crystals  are  scattered  on  the  surface  of  the  ground ;  they  are  perfectiy 
transpamnt,  witii  a  splendent  lustre,  and  the  sides  of  the  prisms  some* 
times  so  smooth,  that  the  transverse  strice  are  not  perceptible.  (Hat^ 
OBN.y^In  Pemnsylvania^  in  many  places  east  of  the  Blue  Ui^ge.— -In 
JV%i&  Fork,  on  the  islands  in  Lake  George,  in  very  beautiful,  transpa* 
rent  crystals,  which  are  generally  six-sided  prisms,  often  with  pyramidal 
terminati<ms-— these  crystals,  sometimes  5  inches  long,  occur  loose,  or 
in  cavities  in  a  quartzy  gangue  ^— also  in  the  sands  of  West  Canada 
creek  in  small  six-sided  prisms  with  pyramids.  (Silliman.) — ^Also  at 
Fairfield,  in  transparent  prisms,  witii  pyramids  at  both  extremities. 
fX  FoRTER.J'^Also  at  the  Lead  mine  in  Shawangunk  Mountain,  in 
Tery  ^e  crystals.  (Pierce  S^  ToRREr.Jw^Also  in  Dutchess  County, 
tt  Uhinebeck,  &c«  perfect  crystals  are  found  in  alluvial  deposite,  which 
is  sometimes  ferruginous.  (ScHAEFFER.y^In  Vermont,  at  Grafton, 
(emari»bly   pure   and  transparent    (Hall*) — ^In  Massachusetts,  at 

*  Bertkdflili  Wtrur*  Ao^tryMiU  jnirvtft.  Jpmtnn,  £dler  BerglcrritalU  HwmaMu 
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Ahii^n,  in  fne  etjvtiia  in  alluvial  B<ril— «lso  at  Plainfield.   (J, 

(I'ifsmai  MimMrt*.}  TUs  variety  is  employed  in  jewellerj  for 
watch  Mal»,  ring  «ioms.  ear  pendantN  kc  When  perfectly  pore  and 
c«l«r)ew,  it  is  used,  instead  of  glan,  in  spectaclei,  noda-  the  name  of 
yrfMr.— DilifrMH  colon  may  be  communicated  to  Qnartx  by  plDn|;ing 
it,  wtule  hot,  into  some  metallic  or  vegetable  Mlntion,  which  poeaeBKa 
G«lor<  Indeed  a  brown  color  ■■  aometinea  prodacod  by  exposing  it  to 
tlw  vapv  or  smoke  of  buniing  wood.— The  Peiitu  hairetone  n  Qaartz, 
traveiMd  by  acicular  crjitals  of  red  oxide  of  titaninm. — The  best  rack 
crystal  U  brought  from  Brazil  and  Madagascar,  and  sometimes  sells 
ibr  3  or  4  datlars  a  pmind>— Crystals  of  Quartz  arc  often  called  rfta- 
■imidi  t  such  are  the  Brisbri  diamMids  of  En^and. 

2.  SMOKT  ttvAMTt.*  Okjects.  seen  through  this  varie^,  seem  to  be 
viewed  through  a  clood  of  smoke.  Its  true  color  appeaia  to  lie  clove 
brown,  sometimes  with  a  very  slight  tinge  of  yellow. 

Very  large  and  beautiful  crystals  of  this  variety  arc  tend  in  Scot- 
land,  near  Caintgorm,  in  Aberdeenshire,  in  alluvial  anil  with  beryl  and 
topaz^— It  occurs  also  in  Braul,  &c. 

In  the  United  Stales.  In  Pennaglvimw,  I^ncaater  Caanty,  oear 
Hanover,  fine  specimens  have  been  found.  (8BraEMr,)^A3ao  in  Ches- 
ter County,  on  the  Brandywine,  well  crystallized.  (Lej.) — In  JVIcw 
Forfc,  on  Staten  island,  in  well  defined  crystals.  (Pimmcm  4*  Tommmt.} 
—In  Cmuucticut,  at  Torrington,  in  regular  crystals— also  at  Comwalt> 
(Bmacs.)— la  Maitie,  at  Topsham,  amorphous  masses  are  not  uncom- 
mon ;  and  it  is  sometimes  crystallized. 

This  variety  is  eropluyed  in  jewellery ;  and  is  swnetintes  called 
smokg  topax. 

3.  YELLOW  c)L-ARTz.t  Its  colw  is  usually  pale  yellpw,  sometimes 
honey  or  straw  yellow. 

Good  specimens  are  found  in  Carinthia— and  at  Cairngorm  in 
Scotland. 

In  the  United  States,  In  JUisaouri,  on  the  banks  <^  the  Missiasipju,  in 
.  rolledmasses,  varying  from  pale  orange  yellow  to  yellowish  red.  ('&A0OL- 
cjt^fT.^—ln  PeniuyltiiiRM.  in  several  places  east  of  the  Blue  IUdge.ffr/5- 
rMJLj—lt  occurs  in  crystals  in  the  Perkiomen  lead  mine.  (Scu^arFaa.) 
It  has  been  called  citrine ;  also  faUe,  or  Bohemian  topax ;  it  it, 
however,  lighter  and  softer  than  topaz,  and  does  not  possess  the  same 
electrical  properties. 

rz4    Its  color  is  blue,  or  gntyish  blue.    Its  inferior 

I  and  speciRc  gravity  sufficiently  distinguish  it  from  the  blue 

has,  howevei-,  been  called  false  or  occidental  sepjAire. 

cnftinie.  Bwuf.  t  <tvuti  byiliajumt.  AOuy. 
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It  is  fiMmd  in  Boheniia»  Macedonia,  &cw — In  the'  VniUi  IXmUb^  In 
Vtrginia,  near  the  Blue  Ridge,  in  Amherst  and  Campbell  Counties, 
in  amofphous  masses.  (T.  D.  Fomter.)'^1}i  Pennsylvania^  Chester 
Countj,  and  near  Abington,  Montgomery  County,  is  found  an  amor- 
phous blue  quartz.  (8ErBEMT.)'-~'AhovLt  S  miles  W.  from  West  Ches* 
ter,  it  contains  zircon.  (Lea,) 

5.  no8£  BED  quARTz.*  Its  color  is  rose  red  of  different  shades, 
smnetimes  with  a  tinge  of  yellow.  II  is  seldom  more  than  semitrans- 
paroit,  and  its  lustre  is  often  a  little  resinous.  Its  color,  which  is  sup- 
posed to  arise  fr<mi  manganese,  is  said  to  be  injured  by  exposure  to 
the  light 

It  is  usually  amorphous ;  but  sometimes  it  occurs  in  small  masses, 
exlnbiting  on  one  side  three  distinct  faces  of  the  six-sided  prism  of 
quartz.  Its  masses  are  sometimes  composed  of  lamellar  concretions 
with  rery  smooth  surfaces. 

In  fiavaria,  at  Rabenstein,  it  occurs  in  beds  in  granite,  or  is  asso- 
ciated with  manganese  in  veins,  which  traverse  granite.— In  Kolivan, 
in  Sibma,  it  is  abundant,  and  very  beautifuL 

In  the  Uniied  States.  In  Pennsylvania^  Philadelphia  County,  it  is 
amorphous)  but  nearly  transparent  (ScBAEFFEit.J-^ln  Mhv  Fork,  on 
the  island, in  granite;  and  near  West  Farms,  in  West  Chester  County. 
(PiEjtts  ^  ToMBEr.) — ^In  Connecticut^  at  Southburyi  where  it  has  a 
delicate  color,  and  forms  an  insulated  mass.  (Sillimah.) — ^Also  at 
Chatham  and  East  Haddam,  where  good  specimens  have  been  obtained. 
(T*  Dm  FojtTBMtJ^^ln  Massachusetts,  at  Plainfield  and  Williamsburg, 
generally  in  detached  masses,  sometimes  in  mica  slate.  (J»  Foutbe.). 
—In  Maim,  at  Topsham,  it  forms  masses  or  small  beds  in  granite,  or 
occurs  in  loose  fragments,  scattered  among  masses  of  granite  and  gneiss. 
Its  ibrm  is  sometimes  imperfectly  crystalline. 

This  variety  is  employed  in  jewellery,  receives  a  fine  polish,  and  is 
moch  esteemed.  It  is  sometimes  called  Bohemian  ruby,  and  has  been 
sold  for  spinelle. 

6L  iRisED  quARTz.t  It  reflects  a  series  of  colors,  similar  to  those 
of  the  trts  or  rainbow.  Sometime  this  appearance  is  *  produced  at  the 
surface  by  a  thin  coat  of  some  metallic  oxide.  Sometimes  also  the 
cslors  are  reflected  from  the  interior,  being  caused  by  numerous  small 
issures,  which  traverse  the  quartz,  and  which  are  often  in  the  direction 
of  the  natural  joints,  being  parallel  to  some  of  the  planes  of  the  termi- 
Bitilig  pyramidsw*-A  similar  appearance  is  sometimes  produced  by 
red  hot  quartz  into  cold  water. 


*  MB*  qUirt.  Jf^nKTi   Udm  or  MUk  qiaiutz.  JSriMeitfi.   Qoarti  kydift  me.  SSnry. 
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7.  AVENTURixK  QUARTZ.*  Its  predominant  color,  which  may  be 
red,  jellow,  gray,  bluish  gray,  greenish,  brown,  blackbh,  or  even  white* 
is  variegated  by  brilliant  points  or  spangles,  which  shine  with  a  silver 
or  golden  lustre.  These  shining  parts  seem  to  be  produced  by  the 
reflection  of  light  from  numerous  fissures^  or  from  disseminated  plates 
of  mica,  or  perhaps  from  lamince  of  quartz,  interspersed  through  the  mass. 

This  variety  is  found  at  Ekaterinburg  in  Russia ;  in  Amgon  in 
Spain ;  and  near  Nantes  in  France^ — ^It  occurs  also  in  several  parts  of 
Scotland ;  in  Glen  Femat,  it  forms  large  beds,  and  is  a  variety  of 
quartz  rock,  inclosing  scales  of  mica ;  it  is  bluish  gray,  and  very  beauti- 
ful when  polished.  (Mac  CuLLocH.)--4li  is  often  found  in  rolled  »»afffST 

This  variety  is  employed  in  jewellery.  Its  name  is  derived  from 
an  artificial  mixture,  which  it  resembles,  and  which  was  discoved  by 
accident,  (par  aventure.) 

8.  MILKY  quAiiTz.t  Its  color  is  milk  white,  in  some  cases  a  little  blnisk 
It  is  nearly  opaque ;  and  its  fracture  has  sometimes  a  resinous  lustreir*-* 
It  is  sometimes  in  small  crystals,  but  more  often  in  laige  masses. 

In  the  United  Sjtates.  In  .Miirybnd,  it  occurs  near  Baltimore,  both 
crystallized  and  amorphous^ — In  PennsyhHiniay  Chester  County,  14 
miles  from  Philadelphia,  is  found  an  amorphous,  milky  quartz,  which 
easily  separates  into  very  thin  laminee.  (8ErMsxT^)'^ln  J^w  Fork, 
in  the  Counties  of  Saratoga,  Rensselaer,  Columbia,  &cw— at  Chath|Lnit 
in  Columbia  County,  is  an  amorphous  mass,  more  than  100  feet  in 
diameter,  with  hexaedral  crystals  disseminated.  (EATON.J^^In  Con- 
neeticut,  at  Litchfield,  in  rolled  masses.  (BxACB.J^^Ui  MassachweUs, 
at  Plainfield  and  Cummington,  often  in  large  pdasses.  (J.  Fortbm.)^^ 
In  tiie  western  part  of  this  State,  near  West  Stockbridge,  &c.  veins  of 
milky  quartz  traverse  argillite,  and  contain  chlorite.  (Eaton.) 

9«  GREASY  quARTz4  Its  colors  are  various,  either  light  or  dark, 
sometimes  reddish,  yellowish,  &c.  but  its  lustre  is  peculiar.  Its  fracture, 
which  may  be  large  splintery  or  conchoidal,  appears  as  if  rubbed  witii 
oil.  Sometimes  its  structure  is  distinctiy  laminated^-— It  occurs  both 
crystallized  and  massive,  and  sometimes  forms  small  beds  in  mica  alate. 

10.  RADIATED'  QUARTZ.  It  occurs  iu  masscs,  which  have  a  crystal- 
line structure,  and  are  composed  of  imperfect  prisms,  closely  applied 
to  each  other,  and  sometimes  terminating  in  pyramids  at  the  surfiice. 
These  prisms  usually  diverge  a  littie,  or  radiate  from  a  centre,  and 
often  separate  with  great  ease. 

In  the  Untied  States.  In  Mssouri,  it  is  found  near  the  lead  mines 
in  loose  masses  in  tlie  soil.  (ScnooLcxAFT.J'^ln  Maryland^  8  milea 
from  Baltimore,  in  detached  masses.  (Qjlmor.J^^Ih  Pennsylvamm,  at 

1^  Qautz  hymlin  aTentarin^  Hauy,      f  ((aarts  byifiB  laHmsi  Aniy* 
I  (|iuuru  kyiUin  gnw.  flawy. 


» 


COMMON  quAKfat.,  d39 

the  Perkionen  Lead  mine. — ^In  JV^u;  Jersey^  near  Patterson  Falls,  in 
greenstone.  (Piexcr,) — ^In  AVir  Fork,  on  Staten  Island. — In  .^fassa-* 
ckusetU,  at  the  Lead  mine  near  Northampton,  where  it  often  constitutes 
'the  gangue  of  the  ores. — ^Also  at  Whately  and  Leverett,  forming  a  part 
«f  the  gangue  of  galena.  (Hitchcock.) 

11.  TABULAR  quAiiTz.  It  occurs  in  plajtts  of  various  sizes,  which 
mre  sometimes  applied  to  each  other  bj  Aeir  broader  faces.  Sometimes 
^ey  intersect  each  other,  producing  cells  of  various  forms.  /  Sometimes 
4eir  appearance  is  ptcHnatedt  or  crested,  like  a  cock's  comb. 

Tile  ceUu^  ajqpearance  of  quartz  is  often  produced  in  a  very  dif« 
ferent  manner.  In  this  latter  case,  it  presents  impressions,  whose  forms 
may  be  cubic,  tabular,  pyramidal,  &c.  and  sometimes  the  cavities  are 
altogether  irregular.  But  these  vacuities  proceed  from  the  removal  or 
decomposition  of  crystals  or  grains  of  some  metallic  sulphuret,  &c.-— In 
fact,  this  decomposition  may  sometimes  be  observed,  when  only  par* 
tiaJly  advanced.  x 

In  the  United  States.  In  Maryland,  this  variety  occurs  near  Bal- 
timorew— In  Massaehtisetts,  at  Deerfield,  in  greenstone.  These  plates 
'sometimes  intersect  each  other  at  right  angles,  producing  cells^  In  some 
cises  they  are  applied  to  each  other  by  their  broader  faces,  forming 
lamellar  masses,  which  are  sometimes  composed  of  extremely  thin^ 
delicate  folia  or  scales,  very  brittie,  and  easily  separable ;  they  often 
penetrate  crystals  of  quartz.  (Hitchcock,) 

\SL  GHAMULAH  quARTz.  KiRWAif*  Its  structurc  presents  small 
granular  concretions,  or  grains,  which  are  sometimes  feebly  united* 
and  often  possess  but  little  lustre  and  transparency.  Its  color  is  white, 
yeRbwish  white,  &c^— It  is  sometimes  flexible,  when  in  thin  tables* 

This  variety  forms  large  masses,  or  extensive  beds,  connected  with 
mica  slate,  gneiss,  or  granular  limestone.  In  some  instances,  it  enters 
into  the  compo^tion  of  granite^-*The  flexible  variety  is  found  on  St» 
Gothard. 

.In  the  Umted  States.  In  Missouri,  8  miles  from  St  Genevieve,  it 
IS  snow  white,  friable,  and  falls  into  transparent  grains.  (Schoolcraft.) 
— *In  Massachusetts,  in  Williamstown,  at  Stone  Hill  and  West  Brook, 
it  forms  perpendicular  Iknks  from  50  to  100  feet  high,  and  is  covered 
by  argillite ;  it  is  white  and  translucent,  or  colored  by  iron.  (DHWKr.) 
—This  quartz  is  often  associated  with  the  granular  limestone,  which 
extends  from  Connecticut  through  Massachusetts  into  Vermont.  (Ea^ 
rox;^ — ^At  Hinsdale,  in  Berkshire  County,  it  is  said  to  occur  in  large, 
friable  masses^  snow  white,  and  much  resembling  sugar.  It  may  prove 
important  in  the  manufacture  of  glass,  and  stone  warew— 'In  Vermomtp 
at  Vernon,  it  resembles  loaf  sugar.  (J.  A.  Allen.) 

Granidar  quartz  sometimes  strongly  resembles  certain  sandstones. 
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IS.  ARENACEOUS  QUARTZ.*  It  19  io  loose  gittins,  coarse  or  ftne, 
either  angular  or  rounded,  and  constitutes  some  varieties  of  pure  sand. 
— Certain  sandstones  appear  to  be  composed  of  this  quartz,  united  bj 
some  cement ;  but  they  belong  not  to  simple  minerals. 

14.  psEUDOMORPHous  QUARTz.t  This  TRnetj  presents  itself  under 
forms,  which  do  not  belong  to  the  species.  In  some  cases  it  exhibifs 
regular  forms,  such  as  cubes,  octaedrons,  &c.  These  false  crjstals  are 
sometimes  moulded  in  cavities,  which  real  crystals  of  the  fluate,  sul- 
phate, or  carbonate  of  lime,  sulphate  of  barytes,  &c.  once  occupied. 
Sometimes  also  the  quartz,  of  which  they  are  formed,  has  merely  in- 
vested true  crystals  of  some  other  substance,  which  has  sinc^  been 
partially  or  entirely  decomposed,  thus  leaving  the  pseudomorphovs 
crystals  more  or  less  hollow.  The  fiilse  crystals  are  opaque,  their 
surfaces  are  dull,  and  their  edges  often  blunted.  Its  forms  are  soine- 
times  derived  from  shells,  or  other  organic  bodies. 

(Oeological  sUuatunu)  Common  Quartz,  the  subspecies  just  de- 
scribed, seldom  forms  whole  mountains.  It  however  sometimes  appears 
in  large  masses,  or  in  thick  beds,  or  in  extremely  large  veins ;  indeed 
it  sometimes  forms  the  greater  part  of  whole  hillsw— 'Hence  are  detached 
those  loose,  insulated  masses,  which  so  often  occur.  Humbddt  mentions 
a  mass  in  the  Andes  supposed  to  be  9600  feet  thick.  When  in  beds, 
large  veins,  or  extensive  masses,  it  is  sometimes  called  Quartz  rock. 

Veins  or  beds  of  Quartz  are  usually  situated  in  primitive  rocks,  as 
granite,  gneiss,  mica  slate,  argillite,  greenstone ;  and  in  the  cavities  of 
these  veins,  or  of  the  rocks,  which  they  traverse,  are  found  the  finest 
crystals  of  quartz.  The  whole  vein  may  be  composed  of  Quartz,  or  it 
may  embrace  various  other  substances.  Large  masses  of  Quartz  are 
often  traversed  by  fissures. 

Quarts,  in  the  form  of  crystalline  grains,  or  of  irregular  masses  of 
various  sizes,  is  abundantly  disseminated  in  granite,  gneiss^  mica  slate, 
&c.  of  all  which  it  forms  a  constituent  part  It  is  sometimes  in  regular 
crystals,  dispersed  through  the  granite,  as  at  Brunswick,  Maine,  In 
porphyry  also  it  is  sometimes  regularly  crystallized.  It  also  occurs  in 
carbonate  of  lime,  anthracite,  &c. 

Among  secondary  rocks  Quartz  is  found  forming  the  greater  part  of 
many  sandstones ;  also  between  strata  of  compact  limestone,  of  clay, 
or  of  marl,  or  in  geodes  of  marl,  or  imbedded  in  sulphate  of  lime,  &c. 

In  alluvia]  earths  it  exists  in  the  form  oif  sand^ — In  fine,  stalactites 
or  crystals  of  Quartz  are  every  day  forming  by  the  filtration  of  water, 
containing  particles  of  silex,  through  the  pores  or  crevices  of  other  min- 
erals. Hence  stalactites  of  Quartz  have,  in  certain  mines,  been  found 
attached  even  to  wood. 

m 

*  Quaiu  h}^iii  Arcntci.  Hauy,       f  Quarts  byalin  pieadouBrphi«ae. 
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QuartK  if  often  asMciated  with  carbonate  and  finate  of  lime,  sal- 
phate  of  iNurjtea,  and  feldspar  in  metallic  veins ;  indeed  it  exists  in 
almost  ererj  metallic  vein* 

This  mineral  is  sometimes  traversed  by  whitish  filaments  of  sot- 
|iiate  of  baxytes ;  or  by  needles  of  sulphate  of  strontian ;  or  by  prisms 
of  beryl ;  or  by  crystals  of  actynolite ;  or  by  threads  of  asbestus,  which 
give  it  a  fibrous  structure ;  or  it  is  rendered  nearly  qpaque  by  the 
presence  of  chlorite.  It  is  sometimes  penetrated  by  acicular  crystals 
€f  titanium  or  antimony,  or  by  plates  or  capUlary  filaments  of  native 
copper,  rilver,  or  goldi^ — Hornblende,  schorl,  epidote,  garnet,  mica,  mag- 
netic iron,  &c.  are  also  among  the  min^iils,  contained  in  Quarts.  Mica 
aonietimes  ghres  it  a  slaty  structure. 

In  some  rare  instances  bubbles  of  air,  and  even  drops  of  water  and 
bitumen  have  been  found  in  Quartz^— Although  common  Quartz  never 
contains  any  organic  remains,  it  is  sometimes  crystallized  in  fossil  wood*  ' 

(LocaUHes.)  Of  a  mineral  so  universally  diffused,  we  diall  cite 
tmt  few  localities,  in  addition  to  those  already  mentidned. 

In  the  interior  of  Scotland,  and  in  Jura,  one  of  the  Hebrides,  Quarts 
stick  constitutes  whole  hills. — ^In  the  island  of  Elba,  crystals  of  quartz, 
containing  water,  occur  in  the  fissures  of  granite. 

In  the  United  States*  In  MaryUmi^  the  hills,  on  which  Baltimore 
is  built,  present  immense  quantities  of  pebbles  of  Quartz,  arranged  in 
beds  of  various  thickness.  (Gilmos.) — In  Fennsylvaniat  4  miles  from 
Philadelphia,  on  the  Schuylkill,  in  prisms  terminated  by  pyramids. 
(CoNRAD^y^hi  Ohio,  in  those  parts,  where  sandstone  prevails,  pebbles 
of  Quartz  are  abundant,  both  on  the  highest  hills,  and  SO  feet  below 
the  surface  of  the  earth ;  they  enter  into  the  composition  of  pudding- 
stone.  (drwATBR.) — In  JVetr  York,  at  Lansingburg,  in  small,  bril- 
liant, well  defined  crystals ; — also  at  Greenbush,  in  prisms  sometimes 
three  inches  in  diameter  with  pyramids  at  both  ext.*emitie8.  (Water- 
HOUSE.) — In  Genesee,  in  alluvial  soil,  in  very  minute,  shining  prisms, 
terminated  by  pyramids.  (Mitchill.) — At  Catakill,  crystallized 
Quartz  occurs  at  Diamond  Hill  in  yellowish  clay,  between  layers  of 
Graywacke,  which  alternates  with  argillite.  The  crystals,  some  of 
which  weigh  2  or  3  pounds,  are  very  short  six-sided  prisms,  terminated 
at  both  extremities  by  pyramids,  which  are  often  three  times  the  length 
of  the  prism.  These  crystals  sometimes  contain  veins  or  layers  of 
clay ;  and  sometimes  they  embrace  cavities,  containing  a  liquid,  sup- 
posed to  be  water,  a  bubble  of  air,  and  some  black  or  brown  particles. 
In  one  specimen  the  cavity  was  f  inch  long,  and  ^  inch  wide,  the 
bubble  of  air  occupying  nearly  half  the  cavity.  (Fierce.  Dewet. 
BcHAEFPER.) — In  Connecticut,  at  Washington,  Litchfield  County,  was 
found  a  mass  of  transparent  Quartz,  now  in  the  cabinet  of  Yale  Col- 
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lege ;  it  appears  to  be  a  fragment  of  an  immense  crystal,  and  probacy 
weighs  between  200  and  300  pounds.  (8illimav.) — In  BhoJk  Idtmit 
12  miles  north  from  Providence,  is  a  hill,  composed  in  a  great  measure 
of  Quartz,  often  crystallized.  (8jLLiMJN.)''^lnMiS8aehusetts,nttiit 
Ijead  mine  in  Sou&ampton,  it  forms  the  greater  part  of  the  gangue  of 
tiiis  metallic  vein,  in  the  cavities  of  which  it  appears  in  crystals  usually 
very  regular,  sometimes  large,  and  often  extremely  beautiful ;  here  also 
occurs  the  radiated  Quartz,  already  mentioned.  (8iLLiMAii.)''-OtL  the 
west  side  of  Connecticut  river,  between  Northampton  and  the  southern 
boundary  of  Vermont,  it  occurs  in  veins,  sometimes  several  feet  wide, 
traversing  mica  slate ;  it  hais  fi^uently  a  light  crimson  red  color  |— ' 
also  at  Deerfield,  forming  geodes,  of  which  the  interior  is  lined  with 
chabasie,  prehnite,  &c.  (Hitchcock.) — At  Brighton,  &c.  near  Boston, 
Quartz  rock,  of  various  colors,  forms  beds  in  amygdaloid.  (Wbbs^sm.) 
<— In  Maine^  it  is  abundant,  especially  in  the  coarse  grained  granites,  in 
which  it  sometimes  forms  very  large  masses,  is  often  smoky,  and  in 
some  cases  beautifully  impressed  by  the  contiguous  mica,  or  even  al- 
ternates with  it  in  thin  layers. 

(Uses.)  ^We  have  already  seen,  that  certain  varieties  of  Quartz 
are  employed  in  jewellery.  It  is  also  used,  especially  the  sandy  varie- 
ty, in  the-manu&cture  of  glass ;  also  in  the  preparation  <rf  smalt,  and 
certain  enamels. 

Subspecies  2.    Amethtst.     Werver.  Jameson. 

Quartt  byAKa  ykAtL  Heuy.    Qqirtz  by«lm  Aia^yate.  Brmigntari.   L'Amelhjfle.  Br^hoHU 
Stanglieher  Beigkrystall.  Hausmann.    Amethpu  AUdn.  FkiUipf, 

The  color  of  the  Amethyst  is  most  commonly  violet  blue  of  various 
shades,  but  is  seldom  of  equal  intensity  through  the  whole  mass  or 
crystal,  in  some  parts  of  which  it  often  entirely  disappears.  Sometimes 
it  has  a  strong  shade  of  red  or  purple,  and  sometimes  its  color  passes  to 
brown  or  gray,  or  has  even  a  shade  of  green.  Different  colors  sometimes 
appear  in  the  same  specimen.  It  most  frequentiy  occurs  in  crystals, 
whose  forms  are  the  same  as  those  of  common  quartz.  It  is  also  found 
in  rolled  fragments,  or  in  masses,  composed  of  prismatic,  distinct  con- 
cretions, or  rather  of  imperfect,  prismatic  crystals.  These  jMismatic 
concretions,  sometimes  divei^ng,  exhibit  transverse  strice,  and  at  the 
surface  of  the  mass,  often  terminate  in  regular  pyramids ;  they  are 
frequentiy  intersected  by  lamellar  concretions,  passing  in  a  zigzag 
direction.  When  these  prisms  are  long,  small,  and  very  intimately 
united,  the  mass  has  a  fibrous  appearance.  Its  specific  gravity  is 
sometimes  2.78.    Its  other  characters  are  those  of  common  Quartz. 

It  contains,  according  to  Rose,  silex  97.50,  alumine  0.25,  oxide  of 
iron  0.50,  oxide  of  manganese  0.25 ;»  98.50. 
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(OtdogUal  situatum  and  LoealUieg,)  Amethyst  often  occurs  in 
anQ^aloidy  greenstone,  and  poq;>hjr7,  being  sometimes  attached  to  the 
interior  of  geocies  of  agate ;  and  is  frequently  found  in  metalliferous 
veins.  It  idso  constitutes  reins  in  primitive  Tocks ; — and  occurs  in 
alluvial  dejiositeSd — ^Ekaterinburg  in  Siberia*  Murcia  in  Spain,  Ober- 
stein  in  Germany,  Cambay  in  India,  and  Brazil  furnish  fine  specimens. 
—A  greenish  variety  is  found  in  Silesia. 

In  JWva  Scotia,  at  Partridge  Island,  near  Parsboroug^,  amethyst, 
often  in  geodes,  occurs  in  columnar  greenstone,  Vhich,  on  the  eastern 
side  of  the  island,  presents  a  precipice,  nearly  200  feet  high— also  at 
Cape  Blow-me-down,  opposite  Partridge  Island.  (Teater.) 

In  the  United  States.  In  Virginia,  near  the  Roanoke,  in  Char- 
lotte, it  is  abundant  in  alluvial  soil,  in  large  ciystals,.  sometimes  form- 
ing groups,  and  varying  in  color  from  deep  violet  to  nearly  white* 
(OiLMOM^y^ln  Pennsylvania^  Ch^ter  Counfy,  40  miles  from  I%il- 
adelphia,  near  the  Lancaster  turnpike,  in  large,  transparent  crystals 
of  a  rich  purple.  (Wistbr.) — ^Also  at  Pennsborough  and  East  Marl- 
borough in  the  County  of  Chester.  (Jess  up,) — Also  in  Delaware  and 
Berk's  Counties,  in  transparent  crystals* — In  Mw  Jersey,  on  Pacqua- 
nack  Mountain,  near  Pompton  plain,  and  also  at  Patterson,  in  green- 
stone ;  it  is  sometimes  in  transparent  six-sided  prisms,  but  m<H^  fre- 
quently in  imperfect  prismatic  crystals,  or  in  groups  of  long,  slender 
prisms,  which  sometimes  radiate  from  a  centre ;  it  sometimes  exhibits 
cavities,  once  occupied  by  crystals  of  zeolite.  (Pierce  Sf  Torre  r.) — 
In  Coimeeticut,  at  Wallingford,  Farmington,  Berlin,  and  East  Haven. 
— ^In  Massaehttsetts,  on  Mount  Tom,  near  Northampton,  in  beautiful 
crystals.  (Sjlliman,) — Also  at  Deerfield,  possessing  a  delicate  color, 
in  greenstone.  (Hitchcock,) — In  Mw  Hampshire,  at  Hampton  Falls, 
in  rolled  jneces.— -Also  on  the  White  Hills,  a  few  rods  S.  E.  from  the 
Notch,  in  crystals.  (W.  Allen.) 

(Uses  and  Remarks,)  It  receives  a  good  polish,  and  is  much  es- 
teemed in  jewellery  for  necklaces,  ringstones,  and  other  articles  of 
ornament.  In  the  Royal  Library,  at  Paris,  is  a  bust  of  Trajan,  epgrav- 
ed  on  Amethyst.-— The  oriental  amethyst  is  a  sapphire* — The  naibe  of 
this  subspecies  is  derived  from  the  Greek,  afAtBuo'v^  It  was  4n  an- 
cient opinion  among  the  Persians,  that  wine,  drunk  from  a  goblet  of 
amethyst,  would  not  intoxicate. 

Subspecies  3.    Prase.    Jameson. 

PlMcm.  Werntr,  Hauimarm.  Aikln,    Quftrtz  hyalin  ren  obieiur.  Hmty.   Qatilx  PmOi  ArMVUiprtS* 

PnHhmu  Kirwan,   La  Prtae.  Broehant,    Praie.  PhUUp*, 

This  subspecies,  which  is  seldom  crystallized,  possesses  all  the  es-' 
sential  characters  of  Quartz.     Its  color,  which  is  uniformly  diffused 
through  the  mass,  is  always  green,  and  usually  a  leek  or  dark  olive 
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greeiu  Its  lustre  is  often  a  little  resinous.  When  in  prismatic 
concretions^  of  which  its  masses  are  often  pomposed,  thej-^are 
transversely  striated.  Its  specific  gravity  is  about  2.6r.  It  is 
commonly  translucent.  ,  - 

Prase  is  generally  supposed  to  be  common  Qnartz,  colored  by  acty- 
nolite  or  epidote.  But  a  specimen,  analyzed  by  Bucholz,  yielded  silex 
98.5,  alumine  and  magnesia  0.5,  oxide  of  iron  1.0w— 'The  uinifonn  diffu- 
rion  of  its  color  distinguishes  it  from  that  quartz,  which  is  c<dored  by 
chlorite  $  for  the  chlorite  either  adheres,  as  a  crust,  or  appears  to  be 
suspended  in  the  interior. — ^In  Saxony  it  is  found  in  a  metallic  bed, 
accompanied  by  actynolite,  &c. — In  Scotland,  near  Loch  Hourn*  it 
forms  veins  in  gneiss,  which  contains  actynoliteif— It  is  also  found  in 
Bohemia,  Moravia,  and  at  Borrowdale  in  England. 

(laealUks*)  In  the  UnUed  States.  Near  Grand  Isle,  mi  Lake 
Superior,  it  occurs  translucent,  and  of  a  uniform  light  leek  green. 
fScHooLCRAFT.J'^ln  Morylond,  near  Baltimore^nUso  in  Washington 
County,  west  side  of  the  Blue  Ridge,  in  masses  scattered  on  the  snr- 
&ce.  (Ha  tde  v.) — In  MasMchusettSt  at  Brighton  and  West  Cambridge, 
and  appears  to  be  colored  by  epidote.  (Godos^J 

(Use.)  It  receives  a  good  pplish,  and  is  sometimes  employed  for 
ornamental  purposes. 

Subspecies  4.    Ferruginous  Quartz. 


qoaitz  rabi^neas.  flimy.  Bnngnkirt.   Ebeokiewl.  Werner.  Hautmmm.   Lmi  Flint.  Jamttnn, 

PerragliMKtt  (^lartz.  PhOUpt,  AikUu 

This  mineral  is  opaque,  or  translucent  at  the  edges  only.  Its  frac- 
ture is  uneven,  or  more  or  less  conchoidal,  shining  and  nearly  vitreous. 
It  is  sometimes  in  very  minute  and  perfect  six-sided  prisms,  terminated 
at  both  extremities  by  six-sided  pyramids ;  in  some  cases  only  three 
faces  of  each  pyramid  are  distinct.  Its  colors,  which  are  usually  some 
variety  of  yellow  or  red,  and  its  opacity  appear  to  depend  on  the  oxide 
of  iron,  which  it  contains.    Its  specific  gravity  lies  between  2.6  and  2.8. 

By  exposure  to  the  blowpipe,  and  often  to  the  flame  of  a  candle,  it 
acquires  magnetism.  A  specimen  of  the  yellow  variety  yielded  Bu- 
cholz  silex  93.5,  oxide  of  iron  5.0,  water  1.0.  In  the  red  variety,  he 
found  a  greater  proportion  of  the  oxide  of  iron. 

Var,  1.  YELLOW  ferruginous  quartz.  Its  color  is  ochre  yellow, 
more  or  less  mixed  with  brown,  or  with  a  very  slight  tinge  of  green.  It 
is  sometimes  in  distinct  crystals;  but  more  often  in  masses,  which 
appear  to  be  an  aggregation  of  small  crystals,  united  by  oxide  of  iron. 

2.  RED  ferruginous  QUARTZ.*  Its  color  is  blood  or  brownish  red, 
•r  deep  brown,  or  has  a  tinge  of  yellow.    It  occurs  in  small  but  very 

*  Qorto  rabifuvuz  Sinopte.  Ermgniart.   Qoarts  byiUa  kcnuotde.  llofiy. 
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piftrTect  crystals,  and  in  masses,  which  resemble  some  yarieties  of  jasper ;; 
but  their  fracture,  unlike  that  of  jasper,  has  a  vitreous,  shining  lustre. 

5.  6RKEN1SH  vEHRUQiKous  QUAHTz.*  It  occurs  lu  Small  graius  of 
a  greenish  yellow  color,  which  becomes  darker  before  the  blowpipe.  It 
contains  silex  85,  oxide  of  iron  8,  water  7.  (Laugirr.) — It  is  found 
at  Cantal,  in  AuTergne. 

(Qeologieal  sUuatum  and  Localities.)  Ferruginous  Quartz^occurs 
in  metallic  Teins  in  primitive  mountains,  associated  with  the  brown  and 
red  oxides  of  iron,  and  sometimes  penetrated  by  the  sulphurets  of  iron, 
lead,  &c  or  by  native  gold. — At  Schemnitz,  in  Hungary,  it  contains 
o^nic  remains*  (Dr  Boas.J — Very  perfect  crystals  of  the  red  vari- 
ety occur  in  sulphate  of  lime  near  Compostella  in  Spain,  and  have  been 
called  hyacMh  of  Compostdla.-^ln  Scotland,  it  exists  near  Dunbar  in 
trap  rocks*— In  England,  near  Bristol. — ^It  is  found  also  in  alluvial 
deposites. 

In  the  United  States.  In  Missouri^  Washington  County,  at  Mine 
it  Burton,  it  occurs  in  deep  red,  opaque,  rolled'  masses,  having  a 
strong  vitreous  lustre.  (Schoolcraft,) — In  Maryland^  Washington 
Coun^,  west  side  of  the  Blue  Ridge,  in  small,  yellowish,  well  defined 
crystals^ — In  Pennsylvania,  at  Mentzer's  Gap,  on  the  west  side  and 
at  the  foot  of  the  South  Mountain,  in  loose  masses,  sometimes  com- 
posed almost  entirely  of  yellow  crystals,  not  exceeding  the  size  of  a 
grain  of  rice ;  these  crystals  are  uniformly  six-sided  prisms,  terminated 
at  each  extremity  by  three  faces.  (Hatdrh.) — ^In  JV^ir  Torlcy  at  the 
Helderberg,  16  miles  from  Albany,  in  fine  crystals.  (Brck  Sf  Eaton.) 
— In  Conmctiattt  at  Litchfield,  in  opaque,  yellowish  brown  six-sided 
prisms^  attached  to  an  amorphous  mass  of  the  same  variety.  (Bracr.) 

SuBSPRciEs  5.    Fetid  Quartz. 

This  quartz  is  easily  recognised  by  the  peculiar  odor,  which  it  ex- 
hales«  when  struck  with  a  hammer  on  its  edges  or  angles.  This  odor 
strongly  resembles  that  of  sulphuretted  hydrogen  gas. — The  extern^ 
characters  of  this  mineral  are  those  of  common  quartz.  Its  texture^ 
however,  b  sometimes  more  foliated,  than  that  of  common  quartz.  Its 
color  b  usually  gray,  often  marked  with  spots  or  stripes  of  a  darker 
color.  It  is  probably  never  white,  nor  perfectly  transparent — some- 
times faintly  translucent  Its  lustre  is  usually  a  little  resinous.  It  is 
sometimes  crystallized  ;  and  in  some  instances,  at  least,  phosphoresces 
iu  the  dark  by  friction. 

This  fetid  property  appears  to  be'  unequally  diffused,  even  in 
the  same  small  specimen,  and  is  entirely  driven  off  by  exposure  to 
t  strong  heat 

52 


!ti6  cat'^seyic 

(Localities.)  In  France^  near  Nantz,  it  constitateg  an  ingredient  of  a 
ccMirse  grained  granite,  or  is  found  in  loose  masses,  and  is  associated  with 
crystallized  feldspar  and  mica,  which  are  not  in  the  least  degree  fetid. 

In  the  United  States,  In  Maryland,  about  20  miles  from  Balti* 
more,  near  the  York  and  Lancaster  road,  in  primitiye  limestone^  witii 
small  prisms  of  the  red  oxide  of  titanium.  ('HArDKN.J'^ltkMaifiBp 
at  Topsham,  it  exists  in  loose  masses,  which  often  contain  verj  large 
crjstids  of  feldspar  and  garnet ;  it  has  probably  been  detached  from 
the  coarse  granite>  which  abounds  in  the  vicinity. 


Division  2.  The  minerals,  described  under  this  division,  have 
never  been  seen  crystallized,  nor  perfectly  transparent.  They  appear 
to  be  essentially  composed  of  silex,  which,  in  most  cases,  is  equally 
pure  as  in  the  minerals  of  the  first  division.  With  the  exception  rf 
the  Hyalite  and  Cat's  eye,  they  form  the  species,  which  Brongniart  hat 
called  Silex.  Some  of  the  following  varieties  scarcely  differ  except  in 
color,  and  do  in  fact  pass  into  each  other  by  imperceptible  shades* 

SuBSPBCJBS  6.    Cat's  Eye.    Kirwah,  Jameson, 

Xataenaiifeu  Werner*  Hmumann^   Quartz  «g»the  cbitoyant.  flcmy.   Quarts  kyalin  duliqruit;^ 
Brimpiiare.    L*0«il  de  chat.  Br^chanU    CtH  eye.  Aikin.  PMUlpt, 

This  very  beautiful  mineral  is  highly  chatoyant.  It  reflects,  when 
polished,  an  effulgent,  pearly  light,  usually  whitish,  yellowish,  or 
greenish,  varying  with  the  position  of  the  eye,  and  much  resembling 
the  reflections,  observable  in  the  eye  of  a  cat.  Hence  its  name ;  and 
hence  the  origin  of  the  French  term,  chatoyant. 

Its  usual  colors  are  greenish  or  yellowish  gray,  olive  green,  yellow- 
ish brown,  reddish  brown,  or  grayish  white,  with  intermediate  shades.  It 
usually  occurs  in  small  rounded  masses ;  but  when  brought  from  India,  it 
is  cut  and  polished  in  specimens  not  larger,  than  a  hazel  nut.  Its  fracture 
is  imperfectly  conchoidal  or  uneven,  and  shining.  It  is  more  or  less 
translucent,  or  even  semitransparent ;  and  has  the  hardness  of  quartXr 

The  Cat's  eye  appears  to  be  quartz,  penetrated  by  fibres  of  asbestus; 
and  from  these  white  and  opaque  fibres,  sometimes  distinctly  visible, 
its  peculiar  reflections  arise. 

It  is  composed  of  silex  95,  alumine  1.75,  lime  1.50,  oxide  of  iron 
0.25;=  98.50.  (Klaproth.) 

This  mineral  is  obtained  chiefly  from  Ceylon,  and  the  coast  of 
Malabar.  In  Ceylon,  it  is  imbedded  in  gneiss ;  but  is  collected  from 
alluvial  deposites.  (Daft.) — In  the  Harz,  it  is  associated  with  com- 
mon quartz,  amianthus,  axinite,  &c.  in  primitive  trap. 

It  is  employed  in  jewellery  for  ringstones,  &c.  and  is  sometimes  cut 
in  the  form  of  a  plano-convex  lens.    The  red  and  olive  gi^en  varieties 

most  esteemed. 
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Subspecies  7*    Chalcedony. 

Under  this  subspecies,  we  include  several  varieties,  which  have  re- 
ceived distinct  names  in  the  arts.  They  have  more  or  less  resemblance 
in  their  general  characters,  and  sometimes  differ  in  color  only ;  indeed 
two  or  more  of  them  are  often  intimately  united  in  the  same  massw— 
Chalcedony  occurs  in  small  veins,  or  in  cavities  of  other  minerals,  and 
appears  to  have  been  formed  by  the  filtration  of  siliceous  matter.  It 
never  appears  in  large,  homogeneous  masses. 

Var.  1.  COMMON  chalcedony.*  Kirhtah,  Jameson,    This  variety 

18  usually  characterized  by  a  cloudy  or  milky  appearance,  when  held 

between  the  eye  and  the  light,  resembling  milk,  diluted  with  water.    It 

is  semitransparent,  or  only  translucent  in  various  degrees.    Though 

sometimes  nearly  white,  its  more  common  color  is  gray,  more  or  less 

shaded  with  blue,  yellow,  green,  brown,  &c.    Some  varieties  are  pale 

yellow,  or  yellowish  green.    Sometimes  its  colors  appear  in  stripes^ 

veins,  circles,  clouds,  spots,  &c.  and  those,  which  are  very  dark,  often 

become  blood  red,  when  viewed  by  transmitted  light 

It  occurs  in  amorphous  masses,  sometimes  rolled,  but  more  frequent* 
ly  under  some  imitative  form,  as  globular,  reniform,  botryoidal,  mam- 
nullary,  stalactical,  &(C.  The  surface  is  often  rough  or  uneven^— Its 
fracture  is  usually  even,  though  seldom  smooth,  sometimes  a  little  con- 
choidal,  splintery,  or  uneven,  and  nearly  or  quite  dull.  Some  reniform 
'varieties  exhibit  a  fibrous  texture. — Its  hardness  is  a  little  superior  to 
tluit  of  flint ;  and  its  specific  gravity  about  2.65. 

The  pseudomorphous  crystals  in  prisms,  pyramids,  and  cubes,  which 
it  sometimes  presents,  appear  to  have  been  moulded  in  cavities,  once 
occupied  by  crystals,  or  to  arise  from  a  thin  deposite  of  Chalcedony 
about  some  real-  crystal. 

In  a  specimen  of  bluish  Chalcedony,  Tromsdorf  found  silex  99* 
Some  Chalcedonies  disintegrate  by  exposure,  becoming  opaque  and 
^hite.    It  is  sometimes  nearly  allied  to  hornstone. 

(Geological  situation.)  Chalcedony,  whether  amorphous,  globular, 
mammillary,  or  stalactical,  is  usually  contained  in  amygdaloid,  porphy- 
ry, greenstone,  or  basalt,  or  in  the  cavities  of  these  rocks ;  it  sometimes 
traverses  them  in  veins.  Sometimes  also  it  occurs  in  metallic  veins. 
The  globular  masses  are  often  hollow,  and  have  their  interior  lined 
with  stalactites  of  Chalcedony,  or  crystals  of  amethyst,  common  quartz* 
zeolite,  &c.  and  sometimes  the  central  cavity  is  filled  with  water,  or 
contains  a  liquid  bitumen^— In  some  instances,  tlie  globules  are  not 
larger  than  a  pea.    Solid  masses  of  Chalcedony  are  sometimes  pene- 

*  Gemeiiier  Kalsedon.  Werner.  Hau*mtmn.   Ctutrts  agtUie  calc^doiae.  Hauif,    Siiex  cale^ctoiae.* 
^rtngniart.   La  CalcMoine  eomnmneb  BrtchanC*   ChtkedoDj.  dikitu  PHUifit.  It  it  flud  to  blT* 
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trated  by  slender  stalactites  of  the  same  substance*  containing  an 
opaque,  greenish  mineral,  bj  some  supposed  to  be  green  earth. 

Chalcedony  is  sometimes  invested  with  crystals  of  quartz ;  and,  oki 
the  contrary,  quartz  is  sometimes  covered  by  a  deposite  of  Chalcedony. 
In  some  cases  it  is  accompanied  by  bitumen,  which  eidier  rests  on  its 
surface,  or  is  even  contained  in  its  cavities.  It  sometimes  forms  the 
substance  of  organic  remains  or  petrifactions. 

Chalcedony  has  also  been  observed  in  granite  and  gneiss,  as  at 
Vienne,  in  France.  (Saussure.) 

'  (Localities,)  Oberstein,  in  the  Palatinate  of  the  Rhine,  is  one  of 
the  best  localities  of  this  mineral.  It  there  occurs  in  an  am^daloidal 
rock,  containing  numerous  cavities,  and  liable  to  decompositionw-^Fine 
specimens  are  found  in  the  islands  of  Faroe,  where  Mr.  Allan  observ- 
ed the  remains  of  a  mass  of  Chalcedony,  that  had  been  4  feet  in  lengdi 
by  2  feet  in  its  widest  partw^-It  is  xbund  also  in  Yicentino,  and  Iceland* 
In  the  latter  place  Mackenzie  observed  it  in  fossil  wood^-— Uncommon- 
ly fine  specimens  of  stalactical  and  botryoidal  Chdcedony  occur  ia 
Trevascus  mine  in  Cornwall. 

In  New  South  Shetland  (recently  discovered),  where  Chalcedony* 
white  and  blue,  forms  geodes  several  inches  in  diameter,  containing 
limpid  and  ametliystine  quartz,  and  rhombs  of  calcareous  spar.  These 
geodes,  specimens  of  which  are  deposited  in  the  cabinet  of  the  Linncean 
Society  at  Boston,  perfectly  resemble  those  from  the  trap  rocks  of  Faroe 
and  Iceland.  (Wsbsteji,) — In  Nova  Scotia,  at  Partridge  Island,  near 
Parsborough,  in  columnar  greenstone.  (Thater,) 

In  the  United  States.  In  Lake  Huron,  on  Shawangunk  Island  ;— 
and  on  the  south  side  of  Lake  Superior,  near  Portage  river.  (8c boo L' 
CRAFT.) — In  Missouri,  on  the  banks  of  the  Mississippi,  at  Herculaneum 
— also  OQ  Establishment  Creek  in  St  Genevieve  County ;  it  is  bluish* 
yellowish,  or  milk  white,  or  brownish  yellow,  and  sometimes  spotted* 
zoned,  or  dendritic — also  in  Washington  County,  at  the  Lead  mines* 
In  concentric  layers,  usually  bluish  white,  and  sometimes  invested  with 
crystals  of  quartz.  (Schoolcraft,) — ^In  Indiana,  on  the  bottom  of 
Leather-wood  Creek,  in  spheroidal  masses,  sometimes  of  the  size  of  a 
large  melon,  forming  geodes,  whose  interior  presents  crystals  of  quartz* 
amethyst,  &c.  or  globular  chalcedony.  (Stilson,) — In  Ohio,  in  the 
Counties  of  Perry,  Athens,  Hocking,  &c.  (Atwater,) — In  Marylaitd, 
4  miles  from  Baltimore — also  at  Soldier's  Delight,  16  miles  from  Bal- 
timore, in  magnesian  rocks,  and  sometimes  contains  a  dendritic  sub- 
stance. C Ha r DEN, J — ^In  Fennsylvania,  at  Little  Britain,  in  Lancas- 
ter County*  under  various  forms,  and  very  beautiful.  (Conrad, J — 
Also  on  the  West  Chester  road,  16  or  17  miles  from  Philadelphia ;  it 
has  a  bluish,  milky  color,  is  covered  with  druses  of  yellow  crystallized 
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quartz,  and  sometimes  contains  a  hair  brown  arborescent  substance ; 
it  is  associated  with  quartz  in  decomposed  serpentine.  (Lb a  ^  Van- 
uxEM.J'-'in  JVhr  Jersey^  on  Pftquanack  Mountain,  near  PomptoB 
plain,  in  secondary  greenstone,  or  in  detached  masses  with  quartz  and 
jasper ;  some  translucent  specimens  exhibit  a  strong  tinge  of  blue,  and 
are  marked  with  bright  red  spots  and  yeins— also  on  Pracknes  Mountain* 
where  it  is  sometimes  invested  by  an  opaque,  mammillary,  white  coat» 
which  appears  to  be  cacholong— also  in  Sussex  County,  grayish  white, 
witii  a  splintery  fracture,  and  forming  the  nuclei  of  masses  of  sulphate 
of  barytes.  (Fierce  Sf  Tor  ret,) — In  €%mn«cticitt,  at  East  Hayen,  S  or 
4  miles  from  New  Haven,  imbedded  in.  secondary  trap,  or  occurring  in 
loose  masses ;  it  is  botryoidal,  mammillary,  or  stalactical,  sometimes 
resembUng  in  form  a  long,  slender  carrot ;  some  specimens  are  impres- 
sed by  ciystallized  quartz,  &c.  and  it  is  often  beautifully  invested  with 
ciystals  of  quartz,  sometimes  forming  geodes.    Its  color  is  a  delicate 
graj,  scmietimes  with  a  shade  of  yellow  or  blue.    Its  characters  are  veiy 
perfect.  (8illim a N.J^^ln  Massachusetts,  at  Deerfield,  in  secondary 
greenstone,  where  it  occurs  cylindrical,  reniform,  and  stalactical ;  it  is 
gray,  reddish  gray,  and  strongly  translucent.  (Hitchcock.) — Also  at 
Middlefield  in  serpentine.  (Eatov.)-^A\%q  at  Lynn,  on  Nahant  beach, 
in  delicate,  milk  white  rolled  masses.  ('IVebst'er.J 

(Uses.)  Chalcedony  receives  a  good  polish,  acquires  a  high  lustre, 
and  is  much  esteemed  in  jewellery  for  ringstones,  seals,  necklaces,  ear- 
strops,  snuff-boxes,  &c.  (See  remarks  on  Agate.) 

2.  CACHOLONG.*  Jameson,  This  variety  of  chalcedony,  usually 
milk  white,  is  sometimes  grayish  or  yellowish  white.  It  is  opaque  or 
slightiy  translucent  at  the  edges.  Its  texture  is  seldom  sufficientiy 
£rm  to  enable  it  to  ^ve  fire  with  steel,  although  its  particles  have  the 
hardness  of  quartz.  Its  fracture  is  even,  or  conchoidal  with  large  cav- 
ities, sometimes  dull,  and  sometimes  pearly  or  glossy.  It  often  adheres 
to  the  tongue,  when  partidly  disintegrated.    Its  specific  gravity  is  2.2. 

The  Cacholong  accompanies  common  chalcedony,  which  it  often  en- 
Telopes,  tiie  two  minerals  being  united  by  insensible  shades.  It  also  asso- 
ciates with  flint  and  semiopal,  with  which  it  is  sometimes  nearly  allied* 

It  is  found  loose  in  the  fields  on  the  borders  of  the  river  Cach^  in 
JBucharia,  in  masses,  composed  of  alternate  layers  of  Cacholong  and 
commcm  Chalcedony^ — ^In  Iceland,  it  is  associated  with  common  Chal- 
cedony in  trap  rocks* — in  Carinthia,  at  Huttenberg,  with  brown  oxide 
of  iron^ — In  the  United  States;  in  Massachusetts,  at  Deerfield,  in  green- 
stone ;  it  passes  into  common  Chalcedony,  about  which  it  usually  forms 
an  envelope.  (Hitchcock.) 

It  is  sometimes  set  in  rings,  &c. 

*  <|vurts  afitlie  tacholonf.  Hmty.   Silex  cMbohniii^  Brmigniait,   CidtolOBS*  PfdXU^». 
t  r4f^,  in  tte  tattSMve  gCtke  Calnoikf,  ii  aid  I*  tfgvfy  a  «tiiic. 
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3.  OARKBLIAX.*  KiBWAN*  Jamesov.  Its  prerailiiig  color  is  rod, 
passing  from  a  deep  blood  red  to  flesh  red,  or  reddish  white ;  sometimes 
also  it  has  a  tinge  of  yellow  or  brown,  or  is  nearly  white.  Its  colors* 
or  their  different  shades,  sometimes  appear  in  spots,  or  stripes,  or  grad* 
vally  pass  into  each  other.  It  most  commonly  is  semitransparent^ 
sometimes  oaly  translucent  Its  fracture  is  perfectly  conchoidal,  nearly 
smooth,  and  has  usually  a  fedble  glistening  lustre.  Its  specific^  grayiigr 
is  about  2.61.  It  is  a  little  less  hard  than  common  chalcedony.  It 
occurs  in  rounded  or  globular  masses,  or  in  stalactites,  and  is  aometimea 
raiiform,  or  in  thin  plates ;  the  surface  is  often  rough,  or  inyestM  with 
a  brownish  crust. 

Before  the  blowpipe  it  loses  its  color,  and  becomes  less  tranqiarettt. 
It  contains,  according  to  Bindheim,  silex  94^  alumine  ^Ji,  lime  1.5, 
oxide  of  iron  0.75  ;aB  99.75.  But  Tromsdorf  is  said  to  have  found  99 
parts  of  silex. 

(Qeologiad  sUttotwn  and  LoeaUties.)  Its  geological  situation  ia 
similar  to  that  of  common  Chalcedony,  which  it  often  accompames.  It 
often  occurs  ia  rolled  pieces. 

The  finest  specimens,  sometimes  called  oriental  Camelian,  come 
from  Cambay,  Sufat,  &c«  in  India.  The  Camelian  of  Cambay  is  ob- 
tained near  Broach,  in  Guzarat,  during  the  dry  season,  from  die  channda 
of  streams.  The  original  color  is  blackish  olire,  or  daii^  olive  green 
with  a  shade  of  gray.  By  exposure  to  the  sun,  and  subsequent  calci- 
nation for  several  hours,  it  is  made  to  assume  various  shades  of  red^ 
&c. — Camelian  is  obtained  also  from  Arabia,  Siberia,  Sardinia,  and 
Surinam. — In  the  Tyrol,  it  occurs  in  Wacke. 

In  the  United  States.  On  tlie  south  side  of  Lake  Superior,  near 
Portage  river.  (8choolcbaft.) — In  Mtasouri^  on  the  banks  of  the 
Mississippi,  at  Herculaneum,  &c  in  rolled  masses  ;  its  color  is  red  of 
different  shades,  sometimes  intermingled  with  honey  yellow,  or  exhSbits 
a  uniform  smoke  brown.  (Schoolcr aft. J^-ln  Massachusetts,  at  Deer- 
field,  in  greenstone ;  it  is  deep  red,  or  yellowish,  and  generally  united 
with  common  Chalcedony.  (Hitchcock,) 

fUses.)  It  receives  a  good  polish,  and  is  much  employed  for  seals^ 
liracelets,  &c.  Those,  which  possess  a  uniform,  deep  red  color,  are 
most  esteemed.— The  value  of  the  Camelian,  annually  exported  firom 
India,  according  to  Jameson,  is  £11,600.— The  ancients  often  engraved 
on  Camelian. 

4.  sAUD0NTx.t  This  variety  differs  from  the  camelian  in  its  color 
only,  which  is  reddish  yellow,  or  nearly  orange,  sometimes  with  a  tinge 
of  brown.    It  sometimes  appears  blood  red  by  transmitted  light    It  is 

*  KAroiol.  iVemer,  Hautnumn,   Quartz  agatb*  eonialine.  Htnty,   Silex  conuline*  Brtngtdmt* 
Ovnelian.  Aitin.  PhUUpu    La  ConuOine.  BfchmtU 
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jearcdy  possible  to  determine,  in  regard  to  some  specimens,  to  which 
of  the  two  varieties  diej  belongs— Werner  has  applied  the  name  of  Sar«> 
donjrx  to  those  camelians>  whose  colors  are  in  alternate  bands  g[  red 
and  white,  and  which,  when  the  stone  is  cut  in  certain  directions,  re- 
semUe  the  flesh  seen  through  the  finger  naiL— It  often  occurs  in  larger 
masses,  than  the  preceding  varieties  of  chalcedony^— In  the  Uniiei 
SMm  $  in  Massachusetts,  at  Deerfield,  in  greenstone ;  it  is  reddish  yel- 
low, and  passes  into  camelian,  with  which  it  is  associated.  (Hitchcock.) 

5.  PLASMA.*  Wbrver.  Jameson.  Its  color  ttsuslly  varies  between 
grass  and  leek  green,  presenting  diflferent  shades,  which  are  often 
Uended  in  the  same  specimen.  It  is  often  marked  with  dots,  spots,  or 
clouds  of  a  whitish  or  yellowish  brown  color.  Its  fracture  is  somewhat 
flatly  conchoidal,  and  has  a  feeble,  resinous  lustre.  It  has  the  hardness  and 
transparency  of  common  chalcedony.    Its  specific  gravity  is  about  2.55«r 

Before  the  blowpipe  it  becomes  whitish.  It  contains,  according  to 
Klaproth,  silex  96.75,  alumine  0.25,  iron  0.5;s9r.5.  It  is  by  some 
supposed  to  receive  its  color  from  chlorite. 

Its  color  is  never  apple  green,  like  that  of  chrysoprase. 

Hiis  mineral,  which  was  worn  by  the  Romans  in  ornamental  dresses^ 
comes  from  Rome  and  the  Levant.— At  Bajanowitz,  in  Moravia,  it  occurs 
in  rounded  masses  in  serpentine,  accompanied  with  homstone  and  flints—* 
It  is  found  also  at  Prussa,  in  Asia  Minor,  at  the  foot  of  Mount  Olympus* 
*— Also  near  the  city  of  Mexico,  where  it  is  associated  with  chalcedony. 

Subspecies  8.    Siliceous  Sinter.    Jamesovt, 

KitHhtalv,  Wtmer.  Haiumannm  Q«artx  hyaliB  eoneretknuifi.  Hauy.  Drmgnktrt, 

TUs  subspecies  includes  certain  siliceous  deposites  or  concretionSr 
which  have  a  texture  sometimes  loose  or  porous,'  sometimes  more  or 
less  compact,  and  sometimes  fibrous.  Its  aqiect  often  resembles  that 
of  chalcedony,  or  of  opal.  It  is  very  brittle ;  but  its  particles  have 
the  hardness  of  quartz.  It  is  sometimes  amorphous,  but  more  frequent-- 
ly  stalactical,  botryoidal,  reniform,  mammillary,  globular,  branching,  or 
in  crusts,  &c.  Its  specific  gravity  lies  between  1.85  and  2.4. — Its  mas- 
ses are  sometimes  composed  of  fibres  or  filaments,  and  sometimes  of 
curved  lamellar,  or  of  granular  distinct  concretions,  or  even  present  a 
slaty  structure.  Its  fracture  is  more  or  less  conchoidal,  or  sometimes 
even,  splintery,  or  uneven.  Though  sometimes  dull,  it  has  frequently 
a  g^tening  lustre,  somewhat  pearly,  and,  in  one  variety,  its  lustre  is 
shining  and  nearly  vitreous^ — ^It  is  translucent,  sometimes  even  semi- 
transparent,  and  sometimes  it  is  translucent  at  the  edges  only,  or  is 
ev^  opaque,  and  has  a  pearly  or  milky  aspect.  Its  colors  are  white 
and  gray,  sometimes  milk  white,  or  pearl  gray,  and  sometimes  with  a 
shade  of  yellow  or  red.  Darker  colors  occasionally  appear  in  spots^ 
*  sUfs plMm.  Mrmgnktrtp  LenHOHU  Brtcstanr.  Rmhs*  JUkliu  rhoa^ 


j2j[$  aTAUTE.  llIOttAELnafi. 

It  sometimes  strongly  resembles  the  ofol^^  and  adheres  to  the  tongver  • 

A  specimen  from  the  hot  springs  in  Iceland  yielded  Rlaproth  sUeif  - 
98.0,  alumine  1.5,  oxide  oi  iron  0.5.    Another  from  Ischia  aflfin^ed  Santi 
silex  94,  alumine  2,  lime  4.    It  sometimes  contains  water,  and  forma  a 
hydrate  of  silex,  as  will  be  seen  under  two  varieties.    Indeed  one  speci- 
men from  th^  Isle  of  France  yielded  Klaproth  SI  per  cent  of  water. 

Veer.  1.  HTALrrE.t  Kirwav.  Jameson*  Its  surface  is  often  shin- 
ing and  polished,  resembling  that  of  gum  Arabic^  It  usually  occurs  in 
botryoidal,  mammillary,  or  stalactical  masses,  which  have  a  conchoidal 
or  even  fracture,  and  a  shining  lustre  nearly  vitreous^  It  is  white,  some-* 
times  with  a  shade  of  gray,  yellow,  blue,  or  green^ — It  is  sometimes  tray- 
ersed  by  minute  cracks ;  and  its  specific  gravity  varies  from  2.1  to  8«4. 

In  a  specimen  from  Francfort,  Bucholz  found  silex  92^,  water 
6.3  ;=s  98.3. 

At  Francfort  on  the  Main,  the  Hyalite  occurs  in  fissures,' or  invests 
cavities,  in  amygdalmd,  wacke,  or  basalt.— At  Chemnitz  in  Hungary^ 
it  is  greenish. 

2.  MicHAELrrR.  Werstex.  It  occurs  in  nuisses,  composed  both  of 
delicate  and  coarse  fibres,  from  one  inch  to  four  inches  lon^  so  crossing 
and  interlacing  as  to  form  a  beautiful  net  work*  The  cross  fracture  of 
the  fibres  has  a  glistening,  pearly  lustre.  Its  color,  rarely  snow  white» 
is  usually  grayish  white,  sometimes  with  a  slight  shade  of  brown  or 
red.    Its  specific  gravity  is  1.88. 

It  contains,  according  to  Webster,  silex  83.65,  water  16.35. 

This  variety  was  found  by  Dr.  J.  W.  Webster,  in  tiie  island  of  St. 
MRckael;  and  hence  its  name.  It  there  occurs,  lining  cavities,  or 
forming  layers  in  other  varieties  of  Siliceous  Sinter. 

(Geological  sUiuUion  and  Localities*)  Siliceous  Sinter  occurs  chieflj 
in  volcanic  countries,  abounding  with  hot  springs,  as  in  Iceland,  the 
isles  of  Ischia,  St  Michael,  &c.  This  siliceous  deposite  forms  a  basin 
around  the  celebrated  Geysers,  or  hot  springs,  in  Iceland ;  in  the  vicin- 
ity of  these  springs,  even  the  grass,  rushes,  and  the  leaves  of  the  trees 
become  invested  iviih  a  siliceous  crust  In  the  island  of  Ischia,  it  occurs 
stalactical,  &c.  near  Sancta  Flora,  where  it  was  discovered  by  Santi  f 
and  is  known  by  the  names  Fiorite — Santilite — and  PearlSinter^'^In 
the  Vicentine,  it  is  found  in  pumice  ai/d  volcanic  tufa^ — In  Mexico,  on 
veins  of  opal  traversing  porphyry.  (Humboldt.) — Near  the  hot  Springs, 
in  the  island  of  St  Michael,  one  of  the  Azores,  Siliceous  Sinter  appears 
in  layers,  sometimes  one  half  of  an  inch  thick,  forming  a  mai^  around 
'  Jhe.^ring ;  or  presents  itself  in  stalactites,  or  is  reticulated  in  the  cav- 
of  small,  conical  hillocks.    These  siliceous  stalactites  sometimes 

SIBmom  Siiitar.  /nnewn. 
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present  microcodmie  crystals  of  quartz,  which  appear  like  frost-work, 
one  point  or  pyramid  only  projecting  from  the  stalactite ;  sometimes 
indeed  doubly  acaminated  six-sided  prisms  rest  oq  tlie  surface  of  th|s 
pearly  Sinter.  The  principal  hot  springs  are  situated  in  plains  or 
▼allies,  surrounded  by  mountains  of  lava  and  pumice,  at  Ribeira 
Grande,  the  valley  of  Furnass,  &c  near  the  northern  and  eastern 
extremity  of  the  island ;  their  temperature  varies  from  79°  to  193*^ 
Fahr.  (Wbes^rr.) 

In  the  UnUed  SMes.  In  G^eorgia^  it  is  said  to  exist  in  Buhrstone. 
«-In  CowMctkut,  at  East  Haddam,  it  occurs  in  horizontal  interstices 
in  gneiss.  (T.  D.  PoRrsx.J — Also  in  soudl,  snow  white,  spherical 
concretions,  incrusting  mica  slate.  (Webster.) 

Subspecies  9.    Heliotrope.    Jameson. 

Hdiotrop.  IFenten  Etaumantu    Heliotropium.  Kirvan,  Quartz  agatbe  vert  obieur  et  ponctu6*  JTatfy. 

Bitehant,    Sites  Mliotrop«B.  BmgnUnrt,    Heliotrope.  Aikin,  PhUUpi. 


Its  color  is  a  deep  green,  peculiarly  pleasant  to  the  eye,  and  com- 
nonly  not  much  differing  from  a  leek  green.  It  is  usually  variegated 
by  blood  red  or  yellowish  dots ;  and  is  more  or  less  translucent,  some- 
times at  the  edges  only.  Some  varieties  are  marked  by  olive  green 
spots  and  stripes.  Its  fracture  is  imperfectly  and  flatly  conchoidal,  or 
sometimes  splintery,  and  glistening  with  a  resinous  lustre.  Its  specific 
gravity  is  about  5L^, 

Before  the  blowpipe,  it  loses  its  color.  It  is  generally  supposed  to 
be  chalcedony,  colored  by  green  earth  or  chlorite.  An  analysis  by 
Tromsdorf  ^ves  silex  84.0,  alumine  7.5,  oxide  of  iron  5.0  ;=:96.5. 

It  differs  from  jasper  by  its  translucency. 

CLocalities,J  The  finest  specimens  come  from  Bucharia  and  Tar- 
tary.  It  is  also  found  in  Siberia,  Iceland,  and  Bohemia. — In  Scotland, 
in  the  hill  of  Kinnoul,  Perthshire,  in  an  amygdaloidal  rock,  which 
abounds  with  green  earth.  Also  in  the  isle  of  Rum  ;  and  in  the  Faroe 
islands^»-In  the  valley  of  Fassa,  it  occurs  in  wacke. 

(  Uses  and  RevMirks,)  It  is  employed  in  jewellery  for  seals,  snuff*- 
boxes,  &c.— -In  the  National  library,  at  Paris,  is  an  engraved  head  of 
the  Savior,  so  cut  that  the  red  dots  represent  drops  of  blood. — The 
word  Heliotrope  is  derived  from  tlie  Greek  r^A/«(,  the  sun,  and  r^tinf,  to 
tunu — ^This  stone  is  by  lapidaries  sometimes  called  oriental  jasper  or 
Bloodstone. 

Subspecies  10.    Chrtsoprase.    Jameson. 

Kxm^tm,  fFemer.    Chryiopnumm.  JG^van.  Silex  Chrjrtoprue.  Jlrviif.    Quarts  afMiie  F**** 'ivy* 
Gtnasktr  Heliotrop.  Hatunumn.    Le  ChryiopxMe.  Brochant.    Chrysoprue.  AUdfu  PMlUp*. 

Its  color  is  commonly  apple  greeh,  often  extremely  beautiful ;  but 
the  shade  of  >  green  is  sometimes  a  little  lighter  or  darker.  It  is  trans- 
lucent, or  sometimes  semitransparent*    Its  fracture  is  generally  even, 

33 


254  OPAL. 

and  nearly  or  quite  dull ;  aometimes  it  is  a  little  spUatery,  and  some- 
times smooth  and  slightly -conchoidal.  Its  hardness  differs  little  from 
that  of  flint,  but  is  somewhat  inferior.  Its  specific  gravity  variea  finoai 
2.60  to  2.71^— It  occurs  in  ajnoq>hous  or  tabular  masses. 

Before  the  blowpipe,  it  loses  its  color  and  translucency.  It  is  com- 
posed of  silex  96.17,  lime  0.8d»  alumine  0.08,  oxide  of  iron  Oj08»  oxide 
of  nickel  1.0 ;»  98.16.  (Klaproth.)  Its  fine  green  color  is  produced 
by  the  nickel. 

(Localities.)  This  mineral  has  been  found  only  in  Lower  Gfilesia, 
liear  Kosemiitz,  Glassendorf,  &c.  It  occurs  in  veins  or  interrupted 
beds  in  serpentine,  accompanied  by  chalcedony,  opal,  quartz»  asbortus, 
pimelite,  &c. 

(Uses.)  It  is  highly  esteemed  in  jewellery  for  ringstones*  neck* 
laces,  &c.;  and  is  usually  cut  in  a  convex  form.  Ringstonesof  this 
mineral  sometimes  cost  from  10  to  20  guineas.*-Its  name  is  derived 
from  the  Greek  x/S^^^^ctt^H*  ^ 

Subspecies  11.    Opal. 

Qiuurtz  rMnite.  Hauy. 

Those  siliceous  deposites,  which  have  received  the  name  of  Opal, 
present  some  diversity  in  their  external  characters,  and  are  Usually 
divided  into  several  varieties. 

Tar,  1.  PRECIOUS  opal.*  Jameson,  Phillips*  This  very  beau- 
tiful mineral  is  best  characterized  by  its  relations  to  light  It9  colors 
are  milk  white,  or  white  slightly  tinged  with  blue,  like  milk  much  di- 
luted with  water,  or  yellowish  white ;  but  when  viewed  by  transmitted 
light,  it  usually  appears  reddish,  wine  yellow,  or  yellowish  white.  It 
also  presents  a  very  lively  and  irised  play  of  colors,  consisting  of 
green,  red,  blue,  yellow,  and  purple  of  various  shades,  and  differently 
assorted,  according  to  the  varying  position  of  the  mineral.  Sometimes 
only  one  color  is  reflected. 

This  Opal  is  traversed  in  all  directions  by  numerous,  minute  fis- 
sures, and  on  this  imperfection  in  its  structure  its  peculiar  beauties 
depend ;  for  its  playful  changeableness  of  color  is  produced  by  the  re- 
fraction and  reflection  of  light  at  these  fissures,  and  is  to  be  explained 
in  the  same  manner,  as  the  colored  rings,  between  two  plates  of  glass 
in  the  experiments  of  Newton. — It  is  more  or  less  translucent  and 
sometimes  semitransparent,  even  in  a  high  degree. — ^It  scratches  glass ; 
and  its  specific  gravity  is  about  2.1. 

It  is  very  easily  broken;  and  its  fracture  is  conchoidal,  virith  a 
strong  lustre,  sometimes  vitreous,  and  sometimes  like  that  of  resin 
recentiy  broken^ — ^It  occurs  in  small  masses  only. 
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It  kMW  its  color  snd  tnmsparencj  before  the  blow]upe«  and  bj  a 
audden  heat  decrepitates.    A  specimen  frpm  Hungary,  analyzed  by 
Klaproth,  gare  silex  90,  water  10^— It  is  liable  to  spontaneous  decompo* 
ntion,  becoming  dull,  opaque,  adherent  to  the  tongue,  and  hydrophanous. 
(QtoU^iad  sHiciitum  ami  LocaliHe8.J    The  precious  Opal  is  obr 
taiiMd  chiefly  from  Czerwenitza,  in  Hungary,  where  it  occurs  in  mass- 
es at  inconriderable  size,  sometimes  spheroidal,  &c.  in  a  vein  of  clay- 
stone  porphyry,  accompanied  by  semiopal^p— It  has  also  been  observed 
in  amygdaloid  in  the  Faroe  islands ;  and  in  trap  rocks  in  the  north  of 
.Irebuidw-^In  Mexico,  in  the  district  of  Gracias  de  Dios,  precious  Opat 
10  imbedded  in  porcelain  earth,  accompanied  by  other  varieties  of  Opal» 
aand  particularly  the  sky  blue  Girasol  and  sun  Opal.  (Hmuland.J 
(Bemmk$.J    The  Opal  is  cut  and  polished  for  ornamental  work 
^n  rings,  necklaces,  &c.  and  forms  a  beautiful  genu    It  was  much  es- 
^teemed  by  the  ancients,  and  Nonius,  a  Senator,  is  said  to  have  suffered 
iNuiishroent,  rather  than  part  with  a  valuable  Opal  to  Mark  Anthmiy. 
^Thivr.)    Large  specimens  are  rare.    Jameson  mentions  one  in  the 
-Smperial  cabinet  at  Vienna  5  inches  by  9\  inches^— This  Opal  is  some* 
-times  imperfectly  imitated  by  artificial  glasses ;  and  substances,  which 
xesemble  the  opal  in  its  play  of  colors,  are  said  to  opalesce. 

2.  ooicicoN  OPAL.*  Jameson.  This,  in  many  of  its  characters,  diflfers 
Imt  little  from  the  preceding  variety.  It  does  not,  however,  present  that 
•effulgence  or  play  of  colors,  by  which  the  precious  opal  is  distinguished. 
Its  color  is  white,  shaded  with  gray,  green,  or  yellow ;  sometimes  milk 
white ;  it  also  presents  other  shades  of  green  and  yellow,  and  is  some- 
times brown  or  red.  When  viewed  by  transmitted  light,  the  milk  white 
and  greenish  varieties  often  change  their  colors.  In  its  fracture,  lustre^ 
transparency,  and  specific  gravity,  it  differs  very  little  from  the  precious 
opal.    It  occurs  in  small  masses,  amorphous,  rounded,  reniforig,  &c. 

In  a  specimen  from  KosemUtz,  Klaproth  found  silex  98.75,  alumine 
0.10,  oxide  of  iron  0.10  ;a  98.95.  In  another  from  Telkobanya*  he 
found  5  per  cent,  of  water. 

(Gkologieal  situation  and  Localities. J  In  Hungary,  it  accompanies 
the  precious  opal  in  claystone  porphyry^— In  Saxony,  Bohemia,  &c. 
it  occurs  in  metalliferous  veins,  which  traverse  primitive  rocks^— In 
Iceland,  it  is  associated  with  chalcedony  in  trap  rocks.-»At  Kosemfitc^ 
in  Silesia,  it  occurs  in  serpentine  with  chrysoprase,  and  appears  to  be 
colored  green  by  nickel. 

In  the  United  States  /  in  Pennsylvania^  on  the  banks  of  the  Dela- 
ware, near  Easton,  Opal  is  found  strongly  characterized.  (Wester.) 

3.  HTDRoPHANs.t  This  name,  derived  from  the  Greek  »Ai^,  water, 
and  ^mf0,  to  skofw  light,  indicates  the  remarkable  property,  which  eer-* 

* Ociaeineg opri.  Werner. Haiummn.  VOftiB«mmmiit.Br$ehatU.  CemamkOpt^  Aikbu  PkUttpe, 
tSikx  bydrsphiae.  Bmignlart.  9fmtU  iWnitekTdiophMe.  JTonyb  HjiTiufltm  JUkfn,  PMW^. 
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fain  opals  possesn,  of  becoming  more  transparent  in  water,  and  of  apin 
returning  to  their  natural  atate,  when  removed  into  a  drj  air.  This 
property  sometimes  exists  also  in  the  cacholong.  The  Hjdrophane  haa 
a  porous  structure,  either  originall  j,  or  in  consequence  of  partial  decom- 
position. When  immersed  in  water,  bubbles  of  air  escape  from  its 
pores,  while  the  water  enters,  and  its  weight  is  sensibly  increased. 
But,  when  the  pores  are  thus  filled  with  water,  a  less  pcnrtioii  of  the 
light  is  reflected  during  its  passage  through  the  mineral,  than  if  the 
same  pores  were  filled  with  air ;  consequently  more  light  is  tranamit- 
ted,  and  the  transparency  increased.  This  explanation  may  be  iUna- 
trated  by  the  experiment,  in  which  air  and  water  are  succeaaiTely 
placed  behind  a  denser  medium  of  glass. 

Before  immersion  it  is  slightly  translucentp  or  nearly  opaque^  and 
often  adheres  strongly  to  the  tongue.  Some  varieties  by  immersion  are 
made  to  exhibit  a  play  of  colors.— They  should  be  immersed  in  pure 
water  only,  and  removed  as  soon  as  they  acquire  their  highest  degree 
of  transparency^ — Hjrdrophanous  opals  possess  a  much  stronger  luatre» 
than  the  cacholong. 

A  specimen,  analyzed  by  Rlaproth,  gave  ulex  93.13,  water  5.25, 
alumina  1.62. 

Good  specimens  are  found  at  Hubertsberg  in  Saxony,  and  at  Tel- 
kobanya  in  Hungary,  &c^-»Near  Turin,  it  occurs  with  chalcedony-  in 
serpentine. 

4.  oiRAsoL."'  The  Girasol  is  usually  milk  white*  bluish  white,  or  sky 
blue ;  but,  when  turned  toward  the  sun,  or  any  bright  light,  it  constantly 
reflects  a  reddish  color.  Hence  its  name,  from  the  Latin  gyro,  to  turn, 
and  sol,  the  sun.    It  sometimes  strongly  resembles  a  translucid  jelly. 

The  Gyrasol  accompanies  other  varieties  of  opal.  It  thus  occurs, 
of  a  dcy  blue  color,  at  Gracias  de  Dios,  in  Mexico,  where  it  is  imbedded 
in  porcelain  earth.  (Hruland.) 

The  mineral,  described  by  Jameson,  under  the  name  of  Fire  Opal, 
is  hyacinth  red,  or  wine  yellow,  but  exhibits  on  certain  parts  carmine 
red  and  apple  green  reflections.  It  is  transparent,  and  has  a  conchoi- 
dal  fracture  with  a  strong,  vitreous  lustre. — It  contains  silex  92.0,  wa- 
ter 7*75,  oxide  of  iron  0.25.  (Klaproth.J^^M  is  found  at  Zimapan  in 
Mexico,  in  porphyry. 

5.  s£Mi-oPAL.t  JifM£5oy.  This  Variety,  which  is  a  little  harder,  than 
the  precious  opal,  is  easily  broken ;  and  its  fracture  is  imperfectly  con- 
choidal  with  large  cavities,  or  nearly  even,  usually  more  or  less  glisten- 
ing and  a  little  resinous,  but  sometimes  nearly  dull.  The  edges  of  the 
conchoidal  fracture  and  those  of  the  fragments  are  usually  very  sharp. 

*  SUes  girtwl.  BrttgnUtrU    Quartz  rMnite  gimol.  Hauy,    Fire  OpftL  PhUUpt, 
^  t  Hanw)p>L  Wernar^  Hatumantu    La  Demi-oiMile.  |lr«cAafl^    SUa  ctiuute.  ZlrMvnlarf.  Qnrtz 
sMutaaoauaim.  Asvy.   Scai-OpaL  Aikvu  FhlUi/n, 
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It  ift  more  or  less  trandacent,  sonietiines  only  in  a  alight  degree  at  the 
edgeSy  and  aome  specimena  are  aemitranaparent.  Ita  colora  are  numer- 
oaa ;  white  and  graj,  ^ten  ahaded  witii  jellow,  green»  red,  or  Uae» 
sometimea  inilk  white,  and  aometimea  grajiah  black ;  it  also  preaenta 
distinct  ahadea  of  yellow,  green,  red,  and  brown.  Ita  colors  are  ne^er 
liTely ;  and,  though  generally  uniform,  are  aometimea  in  apota,  yeina, 
&C.    Ita  specific  gravity  is  usually  between  2.0  and  S.S. 

It  ia  sometimes  amorphous,  and  sometimea  tuberous,  reniform,'ata- 
lactical,  &c. 

Though  infuaible  by  the  blow|Hpe,  it  ia  often  contaminated  by  foreign 
Ingredients.  A  specimen,  analyzed  by  ELlaproth,  yielded  silex  85A 
^water  8A  alumine  3.0,  carbon  5.0,  oxide  oi  iron  1.7,  oil  0.3  ;=sg9^— It 
is  liable  to  decomposition,  and  sometimes  passes  into  a  substance,  re- 
sembling porcelain  clay.  Hence  the  same  specimen  is  sometimes  in 
part  tranaiiicent,  and  in  part  opaque. 

flHsHneUve  characters,)  Its  infusibility  distinguishes  it  from 
jjutchatone*  which  it  often  much  resembles.^ — It  rarely  exhibits  the  pecul- 
iar, opaque,  milky  whiteness  of  the  cacholong.^-Its  lustre,  or  its  trana- 
lucency,  or  both,  will  in  most  cases  distinguish  it  from  jasper ;  into 
^hich,  however,  as  well  as  homstone  and  cacholong,  it  gradually  passea. 
— ^From  the  common  opal  it  usually  differs  in  lustre,  fracture,  hardneaa, 
and  <rfien  by  the  dullness  of  its  colors  and  inferior  translucency. 

(Qtological  fUuation  and  ljOcalities,J  It  occurs  in  masses,  veins, 
or  thin  layers  in  amygdaloid,  basalt,  porphyry,  &c. ;  also  in  granite  and 
gneiss,  and  in  veins,  which  traverse  these  rocks,  especially  those  veins, 
which  are  metalliferous  and  contain  silver.  It  sometimes  constitutes 
the  sttbatance  of  oigapic  remains  of  wood,  ^c^— Near  Orleans,  in 
France,  it  is  found  in  carbonate  of  lime ; — ^in  Auvergne,  it  is  sometimes 
filled  with  cavities,  and  decomposed  at  the  surface.  ^ 

In  the  United  States.  In  Maryland,  at  the  Bare  Hills,  near  Balti- 
more, it  occurs  in  thin  veins  in  serpentine ;  its  surface  is  yellowish 
brown,  and  carious ;  its  recent  fracture,  however,  is  whitish,  like  chal- 
cedony, but  by  exposure  becomes  brown.  (Gilmor.) — In  Pennsylva- 
mo,  at  the  Falls  of  the  Delaware,  near  Trenton  Bridge,  of  a  bluish  gray 
color  in  granite ;  its  transparency  is  much  increased  by  immersion  in 
water ; — also  in  Upper  Merian,  in  Montgomery  County,  leek  green  and 
opaque,  in  serpentine.  (SErsERr.J 

MENiLFTE.*  Jamesom,  This  mineral  occurs  in  small,  irregular  or 
roundish  masses,  often  tuberous,  or  marked  with  litUe  ridges  on  the 
surface.  When  broken,  it  appears  brown  or  dark  gray,  and  sometimes 
jellowish  gray,  though  its  exterior  is  often  bluish  or  striped.  It  is 
translucent,  often  at  the  edges  only.    Ita  structure  is  a  littie  slaty ; 

*  Meollit.  Werner,   Siln  Mebilite.  Brttgniort,   Ctoirtz  MnHe  inMaiNiit.  Bmty,   Viriety  ^ 
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Hs  fractRra  more  or  kw  mocMd&l  or  splintery,  usuatly  somevtut 
gliatoiiiig  aaA  reiiawi,-b«t  tawetiaies  nearlj  dull.  It  scratches  gti 
■nd  iti  specie  grfevt^TiiMftwa  3.16  to  3.57.  It  U  infusible  by  the 
Uowpi|M ;  aai  ceMeiBe-'lOex  BSJ,  alumine  1.0,  lime  0.9,  oxide  of  irat 
05,  vsteraKd  esrimucaiMB  Better  11.0;=98.5.  (tCLAPMnra.) 

Hie  .Iftiiilfti  In  hXhertD  fceen  found  only  in  France ;  more  partie* 
hUtIjt  at  JfiWf-MoBtaiU  nen-  Paris ;  it  is  imbedded  in  a  slatj  clay, 
iriiich  aepenrtee  bfedl  «f  Fleeter  atone. — The  gray  varictj  occun  at 
Argenteail,  new  Perils  in  erpUaeeous  marl  and  gypBum. 

&  vssavaBOftre  oMi.*  /iirseov.  Its  coler  is  some  shade  of  n^ 
yellow,  brawn,  er  gta,y,  either  nnifonn  or  in  spots,  veins,  &c.  It  ii 
iqiaqae,  or  fceUj  tnuuhetBt  at  llie  edges ;  and  its  fracture,  whidi  it 
condtoidd,  haa  a  gWalMing  or  rinniiig  lustre,  somewhat  vitreous.  It  ii 
brittle ;  end  ita  apadfic  grati^  ia  about  ZJQ. 

A  ^eeimea  fron  Trikabnnja  yielded  Kla[Hoth  silei  43.5,  oxide  tT 
{no4rA  water  r^fikSa. 

It  dilbra  fren  ftiimiiinai  Qoartz  in  specific  gravity  and  fracture 
and  frmn  Jaaperlif  ttalaatn. 

In  HangaTi  MRr  TdLebaaya  and  Tokay,  it  is  imbedded  la  por|diy- 
ry.  ItoeeBndaal>Bftctta,Boiwafia,8azony,aiid  near  Constantinople. 

.     S»»mMDU[  V9  OPAL. 

Omjzxii  Wood. 


TUa  mineraLhae  the  form  and  texture  of  wood ;  the  ve^tM*  « 
ter  having  gndodly  f^ven  place  to  a  nliceons  deposite,  posseanng  the  1 
diaiactera  of  OftL    Ita  tesEtnre  ie  more  or  leas  distiRctly  fibrous ;  and  ] 
its  cross  fracture  concbaidal  with  a  moderate  lustre,  which  b  aometinMt  'i 
waxy  or  reainoaa.    It  doea  not  ^ve  fire  with  steel,  although  it  is  diffi- 
cultly aGraped  by  a-faufe.    Ili  ipecific  gravity  ia  about  %J0.    Ita  cidora  j 
are  white  ud  gray,  aeautiBiee  ehaded  wtth  xelfanr,  biaok«  IM>  ■ 
into  yellow  or  brown ;  dtey  are  ai 
&c    It  ia  trandacent,  at  lenat  at  the  edgea,  and  » 

This  mbatance  haa  been  fimnd  near  Bciiemnttet  In.''  in  I 
—It  occnra  alai^  according  to  Schoolciaft  in  the  tMUA  atatm,  Ife 
the  banks  of  the  Hiaaonri  and  Hiaajaai]^ 

BuatrMcaa  IS.    Fuvr.    Kxmwjx.  Jjmmmom. 

anantn.   WMiiaai  Mmimna.    Tbt.  .Mlm.  FIUI#4. 

Flint  is  eaaly  bnAen  into  fragments  with  my  diaip  iiigf»i  Mi 
ita  fracture  u  alaoat  alwaya  perfecUy  conchodaL    A  few  i 
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bowefer, sometime  Appear;  and  the  caryatare  is  often  bo  gradual,  that 
a;*niiall  portion  of  the  sarface,  viewed  by  itself,  appears  plane.    The 
surface  of  the  fracture  has  usually  a  feeble  lustre,  being  smooth  and 
gloesy,  but  is  sometimes  almost  dulL    It  is  translucent,  but,  in  general, 
only  when  in  thin  fragments,  or  at  the  edges.    Its  color  is  most  com- 
monly  some  shade  of  gray,  either  light  or  dark,  sometimes  bluish  or 
yellowish  gray,  or  grayish  black,  wax  yellow,  yello¥nsh  brown,  brown- 
ish red»  &C.    The  colors  are  sometimes  intermixed  in  spots,  stripe^ 
Ikc    It  is  usually  a  little  harder,  than  common  quartz  or  jasper;  but 
it  has  been  remarked,  that  the  yellowish  and  lighter  colored  varieties 
€lo  not  scintillate  so  plentifully,  as  those  of  a  dark  color,  nor  do  they 
*W6ar  away  the  hammer  of  a  gun  lock  so  quickly.    It,  however,  always 
^▼es  lively  qMurks  with  steel  more  or  less  copiously.     Its  specific 
gravity  varies  from  2.58  to  2.63. 

It  occurs  mostcommonly  in  nodules  of  a  moderate  size,  often  irreg- 
ular, sometimes  globular,  elliptical,  tuberous,  or  perforated,  and  some- 
-times  it  is  in  plates,  or  in  pebbles,  or  in  grains,  or  is  amorphous.  It 
also  occurs  in  pseudomorphous  crystals,  either  pynimidal  or  prismatic 

When  expoBed  to  a  strong  heat,  it  loses  its  color,  becomes  opake,  moro 
teittle,  and  often  decrepitates ;  but  does  not  melt  It  contains  silex  98» 
lime  0.5,  alumine  0.25,  oxide  of  iron  0.25,  water  1.  (Klaproth^) 

{Oeologicid  sUwUioruJ  Flint  is  almost  entirely  confined  to  secon- 
dary rocks,  or  earths,  where  it  occurs  imbedded  in  chalk,  calcareous 
mail,  or  even  in  compact  limestone.  The  nodules  of  Flint,  various 
both  in  mjt  and  form,  are  usually  arranged  in  parallel  beds,  most  com- 
BKMiiy  horizontal,  sometimes  oblique ;  still,  however,  the  nodules  of  the 
same  bed  do  not  lie  perfectly  in  contact  with  each  others— It  also 
occurs  in  thin  layers  or  beds  between  strata  of  chalk  or  compact 
limestone,  or  in  sand. 

The  nodules  of  Flint,  which  occur  in  chalk,  or  even  in  compact 
limestone,  are  intimately  united  with  the  surrounding  mass  in  such 
manner,  that  the  calcareous  substance  often  appears  to  have  penetrated 
the  Flint.    Hence  these  flinty  nodules,  when  taken  from  the  quarry,. 

usually  invested  with  an  opaque,  white,  friable  crust,  which  eSer- 
with  nitric  acid,  and  has  been  found  to  contain  10  per  cent  of 
carbonate  of  lime.  If  this  natural  crust  be  removed,  or  tiie  FHnt  be 
liroken,  a  second,  white,  opaque,  friable,  and  poroi^  crust  will  be  pro- 
duced by  exposure  to  the  changes  of  the  atmospRero ;  but  it  containa 
no  carbonate  of  lime^— The  whitish  spots,  lyhich  sometimes  occur  in 
the  interior  of  Flint,  contain  from  2  to  7  per  cent  of  carbonate  oi  lime* 

In  alluvial  earths,  Flint  in  the  form  of  pebbles  is  not  uncommon* 
A  variety  of  Flint,  which  occurs  in  gravel  beds,  sometimes  called  /er- 
'Tuginons  FlUa,  is  yellow,  red,  or  brown,  and,  according  to  Aikin,  does 
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not  become  white  before  tlie  blowpipe^ — ^Flint  sometimes  constittttes 
one  ingredient  of  that  variety  of  sandstone,  called  Puddingstone* — It  hat 
also  been  found  in  veins,  which  traverse  primitive  and  transition  rocks. 

This  mineral  sometimes  contains  cavities,  lined  with  crystallized 
(juartz,  sulpliuret  of  iron,  &c.  The  crystals  of  quartz  are  sometimes 
united  with  the  Flint  by  imperceptible  shades.  Near  Poligni  in 
France,  the  cavities  in  the  interior  of  Flint  contain  sulpliur. 

Masses  of  Flint,  when  taken  from  the  earth,  contain  a  great  degree 
of  moisture,  which  often  appears  on  the  surface  of  the  fracture.  In  this 
state,  they  are  more  easily  broken,  than  after  exposure  to  the  atmosphere. 

Flint  also  forms  the  substance  of  various  petrifactions,  as  echinites» 
madrepores,  &c.  and  sometimes  exhibits  impressions  of  leaves  and  other 
organic  bodies.  Indeed  some  flints  seem  to  have  been  formed  around  some 
organic  matter,  either  animal  or  vegetable,  which  served  as  a  nucleus. 

It  passes  into  homstone,  chalcedony,  and  common  quartz.  When 
passing  into  hornstone,  its  fracture  is  not  only  conchoidal,  but  splintery. 

It  is  difficult  to  explain  the  circumstances,  under  which  the  nodules 
of  Flint,  found  in  beds  of  chalk  or  marl,  have  been  formed.  These 
nodules  cannot  have  received  their  rounded  form  from  attrition ;  in- 
deed their  peculiar  arrangement  in  beds,  &c.  forbids  the  belief,  that 
they  have  been  rolled  and  transported  by  water.  It  has  been  generally 
supposed,  that  they  were  produced  by  the  filtration  of  water  into  pre- 
existing cavities ;  and  these  cavities  may  have  been  produced  by  the 
escape  of  air,  during  the  deposition  of  the  calcareous  strata,  or  may 
have  once  been  occupied  by  animal  substances,  as  mollusci,  &c. 

f  Localities, J  This  mineral  has  been  found  in  Denmark,  Saxony, 
Poland,  Spain,  &c.  but  more  particularly  in  the  north  of  France,  and 
on  the  opposite  coast  of  England.  In  the  upper  bed  of  chalk,  east  of 
Dover,  England,  Flint  occurs  not  only  in  nodules,  but  in  thin  tabular 
masses,  or  beds,  which  may  sometimes  be  traced  two  miles  in  extent 
(Thillips.J 

In  the  United  States.  In  ^irlansds  Territory,  near  the  head  of 
Hear  creek,  emptying  into  T\'hite  river,  in  yellowish  brown  nodules. 
fSrnooLcnAFT.J^ln  Jlissouri,  at  the  head  of  Tyawapety  bottom* 
about  35  or  40  miles  above  the  junction  of  the  Ohio  and  Mississippi, 
ill  nodules,  and  veins  or  strata,  embraced  in  a  horizontal  bed  of  white 
I  lay,  and  so  arrange^  as  to  form  with  it  an  angle  of  about  50^  This  bed 
ol"  clay  rests  on  siliceous  sandstone,  and  is  covered  bv  shell  limestone. 
(  ./i.Niri>J— -In  Ohio,  in  the  Counties  of  Perry,  Hocking,  &c.  some- 
tiiiioh  in  alluvial  beds,  and  sometimes  connected  with  limestone,  f^r- 
..  .  IKK.) — In  Pennsylvania,  near  Easton,  Northampton  County,  and 
iioiii  Uoadins,  Berks  County.  C Sk ro e sr. J— AUo  in  rolled  masses  in 
v^kA\A  near  the  Schuylkill,  and  on  the  banks  of  the  Delaware  above 


Bristol,  fltCf  sometimes  containing  fossil  remains.  (LEJ.J^^ln  ^ew 
Fork,  at  Black  Rock,  and  in  the  Seneca  prairies,  imbedded  in  lime- 
stone. (MrrcHiLL.) — In  Vermxmt^  at  Orwell  on  Mount  Independence. 
and  at  Cornwall— also  at  Benson,  near  the  cold  spring,  a  few  rods  east 
of  Lake  Champlain,  is  found  a  mineral  in  masses,  weighing  (rom  40 
to  50  pounds,  which  appears  to  be  flint ;  it  is  deep  brown,  and  lias  a 
fractare  intermediate  between  that  of  flint  and  hornstone.  (Hall.) — 
Jn  CkmntcticuU  near  New  Haven,  in  rolled  masses — also  at  Wood- 
bridge,  in  masses,  penetrated  by  white  veins  and  spots  of  calcareous 

^par.    fSlLLJMAN.J* 

C  Uses. J  Flint  is  sometimes  employed  in  the  manufacture  of  glass, 
jjoreelain,  and  smalt ;  but  its  principal  use  is  for  gun  flints,  the  manu- 
:C3acture  of  which  is  chiefly  confined  to  France  and  England.  The 
^laperation  is  simple,  but  requires  judgment  and  dexterity.  A  small 
^^cnass  of  Flint,  being  held  in  the  hand,  or  supported  on  the  knee,  is 
^i^vlded  by  a  hammer  into  fragments  or  splinters,  and  these  splinters 
afterward  reduced  to  a  proper  form  and  size  on  the  edge  of  a 
chisel  by  repeated  small  blows.  A  good  workman  can  scale  off 
id  finish  1000  flints  in  three  days. — Sometimes  only  a  snudl  number 
the  nodules,  found  in  any  one  bed,  is  suitable  for  the  manufacture  of 
flints.  The  best  Flint  has  a  fracture  not  only  conchoidal  but 
smooth,  and,  in  very  thin  fragments,  presents  a  uniform  semitranspar- 
^sncj  of  a  greasy  aspect  (Dolomjbu.J\  Yellowish  gray  flints  are 
sapeiiur  to  those  of  other  colors  for  gun  flints. 

Var.  1.  swiMMiKG  flint4  This  mineral  occurs  in  masses,  whose 
-texture  is  spongy,  porous,  or  even  cellular.  Hence  it  often  swims  on 
-the  surface  of  water,  till  it  has  imbibed  a  certain  quantity.  Its  powder 
is  rough  to  the  touch,  and  scratches  glass  and  steel.  It  is  easily  broken, 
and  presents  a  dull,  earthy,  or  uneven  fracture.  It  is  nearly  or  quite 
opaque.  Its  color  is  whitish  or  gray,  often  with  a  tinge  of  yellow^ — 
Its  specific  gravity  usually  lies  between  0.45  and  0.80. 

It  contains  silex  98,  carbonate  of  lime  2.  (  Va  uj^uelis,) 
It  has  been  found  chiefly  at  St.  Ouen,  near  Paris,  in  beds  of  chalk. 
It  frequently  contains  a  nucleus  of  common  flint,  with  which  it  is  in- 
^mately  united. — A  similar  mineral  occurs  in  the  mines  of  Gomwall ; 
liat  it  is  not  connected  with  flint. 

*  lily  not  tome  of  iKe  loealitia  aborementkmed  beJCng  to  hom^onCf  nther  tlum  true  FUmf 
'^Ch/b  two  attnenb  are  often  rerj  nourljr  allied. 

t  Brangniait,  horn  tbe  obierTBdons  of  DoJomiea,  hat  described  a  mineral  under  the  name  of 

«ilex  proften^  which  he  tapposes  to  be  a  rariety  of  flint.    It  is  greenish  or  ledc  green  ;    and  hat  % 

^nU  or  glimnieriiv  eonduidal  firaetaiei— Prom  the  same  authority  he  mentioos  another  sabstanee,  to 

'Whidk  he  pvcs  the  name  of  rikx  jadien.    Its  color  is  pale  green,  and  its  texture  fibrous.    But  it  haa 

the  hardnfw  nor  fusibility  of  jade. 

I  Sehwiaamttein.  tVemer,  Hautmantu    Floatstoor.  Jamenn,    (^inrtt  neetiqiM  Htuy*    SUes 

IOC  Anngni^rU  Spongifbnn  quartz.  Aikin*  PhiWpiH 

34 


26£  horn8tone. 

Subspecies  13.    Hornstone.*    Jamesov. 


Homteiiu  Werner,  Hausmantu    SUex  corn^.  Brmgniart.    Quarts  ai^alhe  gnmifer.  fliny.    Finm  i» 
Cone.  Brockam,   Hornttoae.  MUtu  PhUUpt,    Ckert  oTmim  BagUih 


Its  fracture  is  usually  dull,  and  splinterj,  often  like  that  of  wax  | 
but  sometimes  it  is  more  or  less  conchoidal  with  a  verj  feeble  or  |^im- 
mering  lustre.  It  is  more  or  less  translucent,  soroetioies  at  the  edges 
only,  and  sometimes  the  whole  mass,  if  thin,  has  the  strong  tnnalvcen- 
cj  of  certain  horns.  It  is  less  hard,  than  common  quartz,  aad  pv«s 
sparks  rather  feebly  with  steel,  unless  when  it  is  passing  into  fliiit. 

Its  colors  are  numerous  and  usually  dull.  It  is  often  gray,  itimiitinm 
nearly  white,  but  more  frequently  shaded  with  blue,  yellow,  black*  or 
green,  or  it  presents  distinct  shades  of  red,  brown,  or  green.  The  eofam 
are  sometimes  in  spots,  stripes,  clouds,  &c.  It  is  usually  amorphoo^ 
sometimes  globular,  or  in  nodules.    Its  specific  gravity  is  aboat  %&• 

(Distinctive  characters. J  Its  infusibiiity  by  the  blowpipe  diftiB- 
guishes  it  from  compact  feldspar  or  petrocdiex,  and  jade.— Its  traosla- 
cency  or  splintery  fracture  will,  in  most  cases, ,  senre  to  aepante  it 
from  jasper^ — It  is  usually  duller  than  flint,  and  does  not,  in  gentimly 
so  freely  give  fire  with  steels — It  never  possesses  the  lustre  of  rowimon 
quartz. — Some  specimens,  however,  approach  very  near  to  flint,  dud- 
.cedony,  jasper,  or  common  quartz,  the  latter  of  which  is  someiiBioB 
crystallized  in  its  cavities  or  interstices. 

(Geological  siUuatum  and  Localities,)  Hornstone  of^n  occQrs  in 
veins,  especially  metallic,  in  primitive  mountains  ;  and  sometimes  in- 
cnists  other  minerals.  It  is  also  imbedded  in  rounded  or  irr^ular 
masses  in  compact  limestone,  and  in  pitchstone.  Sometimes  it  accom- 
panies amethyst  and  agates;— -or  is  found  in  alluvial  deposites.    It 


sometimes  forms  the  substance  of  organic  remains. 

*  So  mueh  ambiguity  of  meaning:  is  attacked  to  the  word  Harnffne,  that  it  wo«1d  be  flitMvUe  fo 
the  interests  of  mineralogj,  if  this  term  ooald  be  hanisbed  fWim  its  nonendatsrab  It  has  fay  mmn  betm 
confounded  with  hornblendCf  and  also  with  the  ruc/ic  cTueenne  of  iimuy.  By  ocben  it  has  been  appUnl 
to  two  minerals  entirely  distinct. 

Thb  confusion  and  obscurity  in  the  use  of  the  word,  homtloBe,  appear  to  have  arises  in  part  fltm 
aaddeotal  circurattances.  It  is  asserted  by  Kirwan,  oa  the  authority  of  Heaekel,  that  this  word  was 
originally  employed  by  miners  to  designate  a  certain  stone,  which  they  found  difficult  to  he  c«t 
ibroogh,  in  consequence  of  its  tenacity,  somewhat  resembling  that  of  A«m.  But  a  certain  degree  of 
froMdKViiry  is  alau  a  character  of  honu  Heaee,  as  mineralogists  did  mm  ohssi  re  both  these  ] 
to  unite  in  the  same  mineral,  they  subsequently  applied  the  terio,  horaslone,  to  two  distinct  mil 
one  of  which  possessed  tenacity  only,  while  the  other  w:u  tranetueent,  bat  not  remarimMy 
Benee  the  application  of  the  tecin,  hornstone,  to  the  muiaal,  now  called  hwnblende,  which  is  ic- 
■arlcably  tenacious. 

On  the  other  hand,  some  writers  of  Uie  Wemerian  school  have  not  indised  applied  Ae  name  in 
ftiUon  to  hornblende,  but  they  include  under  it  two  minerals  totally  fistinet  in  their  chemical  clmr- 
mUn  and  composition.  One  of  them  is  the  mineral  here  described,  composed  essentially  dTHlex,  anA 
dMOhitely  inpuibte;  the  sf  Aer  is  alwaysyWiMr,  and  frequently  forms  the  base  of  porphyry.  TWs  latter 
Mineral  it  included  hi  the  ernipactfeldepar  of  some  mineralogists,  and  is  the  petruUex  ofummj  ¥naA 
writers.  But  the  name,  petrosilex,  almost  equally  unfortunate  with  hornstone,  has  been  ▼ariously 
ll^Wyed ;  for  remarlcs  on  which,  see  compact  feldspar, 

ThB  Bocho  containe  of  the  French  caOmeet  hornUcnde  thMe,  wrend  fuiodei  Of  «^^ 
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In  {he  United  States.  In  Mssouri,  on  tlie  west  bank  of  the  Mis- 
sksipfH,  between  Cape  Girardeau  and  St  Louis,  Homstone  occurs  in 
globular  and  elliptical  masses  in  secondary  limestone ;  it  is  brown  with 
shades  of  yellow,  red,  blue,  or  black ;  and  sometimes  passes  into  flint, 
cbaieedony,  and  common  quartz.  The  barbs  of  Indian  arrows,  found 
bere^  are  often  made  of  hornstone.  (Schoolcraf^.J — In  Tennessee, 
eastern  part  of  the  State,  in  globular  masses,  imbedded  in  compact 
limestDne,  and  sometimes  forming  distinct  beds;  it  is  less  trans! ucent* 
and  has  a  darker  color,  and  a  rougher  fracture  than  flint.  (Kajs.J — 
In  Vvrfprna^  northwestern  part  of  the  State ;  its  characters  and  situa- 
tion are  sindlar  to  those  in  the  locality  last  mentioned^— In  Maryland^ 
Washington  County,  west  side  of  the  Blue  Ridge,  in  large  masses,  with 
a  splintery  fnetnre,  and  constantly  containing  carbonate  of  copper  >-• 
also  near  Baltimore  with  a  conchoidal  fracture.  (Ha  rx)£N.j— In  Ohio,  in 
tbe  Connties  of  Perry,  Hocking,  &c.  associated  with  other  siliceous  min- 
enl8»  (ArwArER.) — In  Fenn^hoaniti,  about  10  miles  from  Philadel- 
phia, <m  die  Easton  road,  grayish  white,  with  a  dull  splintery  fracture^ 
fLMA.J'-^ln  9^/^  Jersey,  Sussex  County,  in  detached  nodules,  near 
Asbury,  and  in  various  other  parts  of  the  state,  where  limestone 
abounds,  f  6/ajs.J— -In  JW10  Fork,  on  the  island  of  New  York,  in 
rolled  masses  with  jasper.  (Pierce  S[  ToiiAfr.J-— Also  in  Albany 
County,  near  Bethlehem  caverns,  and  at  Foxen-kill  in  Bern,  usually  in 
layers,  which  are  soaietimes  of  considerable  extent,  embraced  in  com- 
pact limestone,  containing  shells.  It  sometimes  forms  the  substance 
of  organic  remains.  (Eaton,  Beck.) — Also  near  Saratoga  Springs^ 
in  globular  masses,  sometimes  dark  gray,  but  more  often  light  gray  or 
whitish,  with  a  tinge  of  yellow,  imbedded  in  limestone.  (Hall.J-^Im 
Connecticut,  at  Litchfield,  associated  with  ferruginous  quartz.  (Bmacs,) 
— ^n  MassMchusetts,  near  Boston.-— In  J^laine,  near  Belfast,  and  at 
Topsham. 

appendix  to  hornstonsm 

Agatized  Wood. 

Hnliitfin.  Werner.   Woodstone-  Kirwan.  Jrnnenn.  Aikin.  PMUipt,    (^pArtz  Agathe  xyloide.  Haug. 

Le  Bou  petrifi6.  Br^ehanU    Variety  of  Homtteiito  Haiumaam. 

This  substance  appears  to  have  been  produced  by  the  process,  com- 
monly called  the  petrifaction  of  wood.  It  is  essentially  composed  of 
siliceous  earth  in  the  state  of  hornstone.  The  silex,  it  is  highly  proba> 
Ue^  has  been  gradually  deposited,  as  the  vegetable  matter  was  decom- 
fwaed  and  removed. 

Both  its  form  and  texture  indicate  its  origin.  Thus  it  presents, 
more  or  less  distinctly,  the  form  of  the  trunk,  branches,  ivots,  or  knots, 
which  once  belonged  to  the  vegetable.  The  surface  is  rough  or  longi- 
tudinally striated.f— Its  texture  is  fibroas^  and  the  fibres  are  often  in- 
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tertwined,  like  those  of  wood.  Its  longitudinal  fracture  is  iisuallj 
fibrous  or  splintery,  and  its  cross  fracture  imperfectly  conchoidaL  It 
is  dull,  or  possesses  only  a  feeble  lustre. 

Its  color  is  usually  gray,  either  light  or  dark,  or  shaded  with  blae^ 
yellow,  &c.  sometimes  red  or  brownish.  The  colors  are  often  in  spots, 
stripes,  clouds,  &c.  It  is  a  little  translucent,  sometimes  at  the  edges 
only.  Its  hardness  is  nearly  that  of  common  quartz ;  and  its  specific 
gravity  is  between  ^2.56  and  2«6r. 

( Geological  situation  and  Localities. J  In  Europe,  agatized  wood 
occurs  in  alluvial  deposite  of  sand  or  sandy  loam,  and  sometimes  in  a 
coarse  sandstone.  Kirwan  says,  *'  a  stump  of  a  tree  6  feet  in  length, 
and  as  many  in  diameter,  with  roots  and  branches,  thus  petrified,"  has 
been  found  near  Chemnitz,  in  Saxony w — In  Eng^nd,  near  Wobam»  in 
ferruginous  sand.— In  Africa,  in  the  eastern  part  of  the  great  Desert 
—In  the  island  of  Antigua,  where  it  is  found  abundantly  on  the  surface 
of  the  soil.  The  annual,  ligneous  layers  of  the  tree,  the  knots  formed 
by  the  branches,  the  bark,  &c.  are  often  distinctly  visible ;  and  some* 
times  it  presents  fragments  of  large  trees.  It  is  chiefly  in  the  state  of 
Hornstone ;  crystals  of  common  quartz  appear  in  its  cavities,  and  its 
fissures  are  sometimes  filled  by  veins  of  chalcedony.  The  northern 
and  eastern  part  of  this  island  presents  an  extensive  calcareous  depos- 
ite, resting  on  a  stratified  rock,  which  has  an  aigillaceons  basis,  con- 
taining minute  particles  of  feldspar,  and  numerous  fragments  of  fossil 
wood,  hornstone,  agate,  jasper,  &c.  The  lowest  part  of  this  calcareous 
deposite  embraces  large  beds  and  masses  of  chert  (hornstone),  which 
contain  a  great  variety  of  fossil  wood,  and  shells  in  a  siliceous  stated 
(Silliman's  Journal,  vol.  i,  pp.  56,  140.) 

In  the  United  States.  In  Missouri,  on  the  banks  of  the  Missouri 
and  Mississippi,  near  St.  Louis,  &c.  (Schoolcbapt.j — In  Maryland^ 
in  Anne  Arundel  County ; — ^in  Delaware,  near  Cape  Henlopen  f-^ 
•Yetr  Jersey,  in  the  pine  barrens.  (SErBExr.J 

It  is  susceptible  of  a  good  polish. 

Subspecies  14.    Silicecalce. 

Qnartx  agathe  caleifere.  Hauy,    Silez  liUeioftlee.  Brtngniart. 

This  mineral  occurs  in  amorphous  masses,  which  present  a  smooth, 
dull  fracture,  either  conchoidal  or  even.  It  but  seldom  gives  sparks 
with  steel.    Its  color  is  gray,  or  brown,  sometimes  nearly  black. 

With  nitric  acid  it  slightly  effervesces ;  and  before  the  blowpipe 
melts  into  a  white  scoria.  It  appears  to  be  a  mixture  of  flint  and  car- 
bonate of  lime ;  and  hence  its  fusibility.  Indeed  it  sometimes  embraces 
fragments  of  flint 

It  exists  in  thin  beds  under  strata  of  compact  limestone  in  Ph>v- 
ence ;  and  alternates  with  similar  limestone  in  the  Pyrenees. 
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Subspecies  15.    BuHrstone.    (Millstone.) 

Qoftits  i^die  molaire.  Jfotiy,    Silex  meaUere.  BnmgniarU   Variety  of  eommon  Qnutx  of  JtmeMni ; 

and  of  Pierre  a  ftu  of  Brocluuit. 

The  exterior  aspect  of  this  mineral  is  somewhat  peculiar.  It  occurs 
in  amorphous  masses,  parti j  compact,  but  always  containing  a  greater 
or  less  number  of  irregular  cavities.  Sometimes  the  mass  is  compara- 
iiFely  compact,  and  the  cavities  small  and  less  frequent,  but  they  al- 
ways exist  even  in  specimens  of  a  moderate  size.  These  cavities,  are 
sometimes  crossed  by  siliceous  threads  or  membranes,  much  resembling 
the  interior  structure  of  certain  bones ;  and  are  sometimes  lined  by 
siliceous  incrustations,  or  crystals  of  quartz. 

Its  fracture  is  nearly  even,  sometimes  dull,  and  sometimes  smooth, 
like  that  of  flint  Its  color  is  gray  or  whitish,  sometimes  with  a  tinge 
of  blue,  and  sometimes  yellowish,  or  reddish. 

f  Geological  situation  and  Localities. J  Near  Paris,  the  Buhrstone 
occurs  in  beds,  usually  horizontal,  and  seldom  more  than  9  or  10  feet 
thick.  It  contains  no  organic  remains.  Its  cavities  are  often  crossed 
by  threads,  and  filled  with  argillaceous  marl  or  sand ;  but  are  very 
seldimi  lined  by  crystals  of  quartz.  It  usually  rests  on  clay,  or  argil- 
laceous marl,  and,  when  near  the  surface,  is  covered  by  ferruginous 
sand  or  pebbles.  In  the  order  of  superposition,  it  constitutes  the  ninth 
of  the  horizontal  beds  or  formations  in  the  vicinity  of  Paris,  counting 
upwards  from  the  lowest,  which  is  chalk.  It  lies  over  sandstone,  con- 
taining marine  fossils ;  and  is  covered  by  a  fresh-water  formation,  of 
which  part  is  calcareous,  and  part  is  siliceous,  being  itself  a  variety  of 
the  BnrhsUme.  This  fresh-water  formation  contains  shells^  belonging 
to  lakes  and  rivers. 

In  the  United  States.  In  Arkansas  Territory,  on  the  hills,  sur- 
rounding the  Cove  of  Wachitta.  (Bringier.J — ^In  Georgia,  Buhrstone 
is  found  in  the  northeastern  part  of  the  State  on  Briar's  creek,  some- 
times irregularly  mixed  with  shell  limestone.  It  is  said  also  that  con- 
siderable quantities  of  this  substance  have  been  obtained  for  millstones 
20  or  30  miles  S,  from  Mill  Haven,  in  Scriven  County.  (Bates.) — A 
rai^  of  petrified  marine  shells,  from  which  millstones  are  obtained, 
commences  at  Shell  Bluff  iik  Burke  County,  and  extends  southwesterly 
through  the  State  of  Georgia.  (Be  em  an.)  Some  of  the  cavities  in  the 
Georgia  Buhrstone  are  evidently  those  of  shells  in  a  siliceous  state,  and 
lined  by  siliceous  incrustations,  or  crystals  of  quartz.  Others  are 
traversed  by  minute  threads,  or  contain  a  friable  substance  somewhat 
ar^llaceousw — In  Indiana,  on  Sand  creek,  60  miles  from  White  river ; 
it  is  generally  porous  or  vesicular,  and  gives  vivid  sparks  with  steel. 
(Stjlsos.) — In  Virginia,  at  Laurel  Hill,  where  it  is  quarried  to 
fiumish  millstones.  (ScMoof.cjiAFr.)^~dn  Pennsylvania,  at  Allentown-, 
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a  Buhrstone  or  cellular  quartz  is  fouid^  and  employed  for  millstones. 
(Cooper.) 

(Uses  and  Remarks.)  Its  hardness,  and  its  cavities,  when  not 
too  numerous,  render  it  peculiarly  useful  for  millstones,  which  are  usu- 
ally composed  of  several  distinct  pieces,  fitted  and  cemented  togeflier» 
and  confined  by  an  iron  hoop.  Hence  also  it  is  sometimes  known  by 
tiie  name  of  MUstone.  It  is  stated  in  the  Annals  of  Philosophy,  that 
the  best  French  buhr  millstones  cost  more  than  £20  in  England. 

As  the  writer  has  not  seen  specimens  from  all  the  aforementxniad 
American  localities,  he  has  been  unable  to  compare  thur  external  char* 
acters  with  those  of  the  celebrated  French  buhrstone.  Experiment  is 
yet  to  determine,  in  regard  to  some  of  them,  whether  the  minerals, 
which  they  furnish,  can  be  economically  and  successfully  emjrioyod 
for  millstones. 

Subspecies  16.    Jasper.    Jameson. 

Jaifrft.  Werner,  Hautmaniu    Quartz  jaspe.  Hauy. 

Jasper  is  usually  a  little  less  hard  than  flint,  or  even  common  quartz; 
but  it  still  gives  fire  with  steel.  Its  fracture  is  generally  more  or  less 
conchoidal,  sometimes  nearly  even,  and  in  some  instances  fine  splintery 
or  earthy.  In  most  varieties  the  surface  of  the  fracture  is  nearly  or 
quite  dull ;  but  is  sometimes  a  little  glossy  or  resinous.  It  is  entirely 
opaque,  or  sometimes  feelAj  translucent  at  the  edges ;  and  presents 
almost  every  variety  of  color.  Its  specific  gravity  varies  from  2.^0  to 
2.70.    It  is  often  a  conductor  of  electricity. 

Before  the  blowpipe  it  loses  its  colors,  but  is  infusible,  even  when 
the  flame  is  urged  by  oxygen  gas.  With  the  compound  blowpipe  red 
Jasper  melts  into  a  grayish  black  slag  with  white  spots-  (8illjmav.) 
The  silex,  of  which  it  appears  to  be  essentially  composed,  is  contami- 
nated with  al amine  and  oxide  of  iron  in  various  proportions. 

Several  varieties  deserve  particular  notice. 

1.  COMMON  JASPER.*  KiRWAv.  Jameson.  Its  most  comuiou  colors 
are  brown,  red,  and  yellow,  of  diff*erent  shades,  and  variously  intermixed* 
It  also  occurs  green,  bluish,  violet,  or  nearly  black,  and  sometimes  gray 
or  white.  The  colors  are  in  some  cases  arranged  in  spots  or  clouds* 
Green  Jasper  with  red  spots  differs  from  heliotrope  by  its  want  ^i 
transparency. 

Common  Jasper  is  found  in  large  amorphous  masses,  or  in  detached 
fragments. 

Certain  minerals,  which  are  sometimes  described,  as  varieties  of  red 
Jailer,  although  possessing  a  shining  and  nearly  vitreous  fracture,  we 
have  already  referred  to  red  ferruginous  quartz. 

*  O— finrr  Jatpis.  Werner*   Jm^e  aoinmnii.  Bre^gniart*   <|iuttlz  Jaspe  rooge^  Sec*  An|F*   Id^ 
Mtpt  cQBunttn*  Brochont,  Common  Jaiper.  PhUUpt^  FcRvsiiNw  Cludcedoiiy.  Aiki9* 
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9.  sTRiFED  JASFBR.*  KiM  WA  H.  J  A  MMSOM.  This  diflEbrt  fimn  the  pre- 
ceding Tariety  chiefly  in  the  arrangement  of  its  cdlora,  which  are  oraall  j 
some  variet J  of  graj,  yellow,  red,  and  green ;  but  these  colors  appear 
in  stripes,  veins,  rays,  in  oval  spots,  or  in  carved,  concentric  zones* 

This  variety  occurs  in  large  beds,  it  is  found  very  beautiful  in  the 
flonthem  part  of  the  Uralian  Mountains,  in  Siberia ;  sometimes  exhibit- 
ing red  and  green  stripes,  equal  and  parallel ;— 4uid  sometimes  round  or 
imJ  whitish  spots  on  a  brown  or  flesh  colored  ground,  and  hence  denom- 
inated etfed  Jasper^ — In  the  Pentland  hills,  near  Edinburgh,  it  occurs 
ift  clay  porphyry^ — ^In  the  Harz,  it  is  associated  with  siliceous  slate. 

3.  EOTFTiAN  jASPER.t  Ja  MB  SO  If,  It  18  Well  characterized  by  its 
^dmlar  or  spheroidal  form,  sometimes  flattened,  and  by  the  arrangement 
of  its  cc^rs.  These  colors  are  brown,  yellowish  brown,  pale  yellow,  or 
yellowish  grey,  always  arranged  in  zones  more  or  less  r^;ular,  nearly 
concentric,  and  sometimes  with  dots  or  dendrites  of  a  different  cdor 
interspersed.  In  fact,  the  brown  or  yellowish  brown  may  generally  be 
considered  as  forming  colored  designs  upon  a  paler  ground.  Its  frac- 
tare  is  conchoidal,  and  has  a  feeble  lustre. 

lliis  variety  is  found  in  sand  near  Suez  in  Egypt,  and  the  contiguous 
deserts.  It  there  forms  a  constituent  part  of  extensive  beds  of  a  sili- 
ceous breccia,  which,  by  their  decomposition,  furnish  these  pebbles  in  a 
loose  8tate^-<»A  similar  variety,  whose  colors  are  red,  yellow,  or  gray, 
has  been  found  in  the  Electorate  of  Baden,  in  argillaceous  oxide  of  iron. 

{QtalogiaU  situation.  J  Jasper,  including  the  common  and  striped 
varieties,  is  sometimes  found  in  thick  beds  in  the  transition,  or  older 
secondary  rocks ;  or  even  forms  whole  hills.  Sometimes  it  appears  in 
imbedded  masses  of  various  sizes ;  or  constitutes  entire  veins.  It  als9 
occurs  in  metallic  veins,  which  traverse  primitive  rocks. — In  the  Harz, 
beds  of  Jasper  rest  on  gray  wacke,  and  are  associated  with  siliceous 
slatew— -Sometimes  it  accompanies  basalt  or  greenstone. 

It  is  also  found  in  amygdaloid,  where  it  accompanies  chalcedony, 
and  forms  a  constituent  part  of  agates ;  hence  called  JSgate  Jasper^ 
The  color  of  Agate  Jasper  usually  varies  from  yellowish  or  reddisb 
wUte  to  pale  yellow  and  flesh  red,  two  or  more  colors  frequently  ap- 
pearing in  clouds,  stripes,  or  irr^ular  figures.  It  is  dull  and  opaque, 
with  a  small,  imperfectly  conchoidal  fracture. 

When  imbedded  in  basalt,  as  is  often  the  case  in  Germany,  it  forms 
the  BaaMlt  Jasper^  of  Jameson.  Its  prevailing  color  is  lavender  blue  ; 
but  it  occurs  gray  and  brown  of  different  shades,  sometimes  with  a 

*  &md  Jtfpit.  JTerner,  Jwpe  rabumtw  Bnngnlart,  Quartz  Jwp«  o&jv.  Hayffm  Le  Jaspe 
rtlnol.  Br^hant,   Striped  Jatper.  MMn,  FhUUpt, 

t  SgTptmher  Jaspis.  JTcTMr.  Jaipe  Efypden.  arofvpttert.  EcyptianpeliNe.  JKirmm*  Q«art» 
nKhe  anyz.  Hauy.    Le  Jaspe  Egyptien.  BrocAonf .    Enrptian  Javor.  ASkiiu  FkiWpfd 

%  Afftt  JMVif .  Werner,         4  Botlt  Jupis.  jFHe»Mni* 
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tinge  of  green  or  yellow,  or  its  colors  appear  in  stripes.    Its  fracture 
is  uneven  or  imperfectly  conchotdal  with  a  feeble  resinous  lustre. 

The  substance,  called  Buin  JSgaUj  is  opaque,  and  belongs  to  Jasper. 
When  polished,  its  surface  presents  the  appearance  of  buildings  in  ruins, 

Jasper  is  not  uncommon  in  rolled  masses  in  alluvial  earths. 

Jasper  is  often  traversed  by  metallic  veins,  or  by  veins  of  quartz.  It 
sometimes  embraces,  more  especially  when  in  veins,  lithomarge,  semi- 
opal,  brown  spar,  garnets,  the  sulphurets  of  iron  and  silver,  native  bis- 
muth, &c.    It  is  not  uncommon  in  veins»  containing  certain  ores  of  iron. 

According  to  Bertrand,  beds  of  Jasper  sometimes  contain  fbasil 
shells  and  marine  plants. 

Jasper  is  never  porphyritic.  The  base  of  that,  which  has  been  called 
jasper  porphyry,  is  fusible,  and  is  either  petrosilex  or  compact  feldspar. 

In  the  opinion  of  many,  Jasper  has  been  formed  by  the  filtration  of 
silex  into  beds  of  ferruginous  clay«  It  sometimes  indeed  contains  small 
portions  of  indurated  clay  or  lithomarge,  and,  at  other  times,  borders  on 
homstone,  chalcedony,  flint,  or  opal. 

(Localities.)  Its  foreign  localities  are  numerous.  Among  these  are 
the  Uralian  and  Altain  mountains ;  in  the  latter  of  which  its  color  is 
sometimes  a  beautiful  white,  with  black  dendritic  figures^ — It  forms 
masses  or  beds  in  the  mountains  of  Judica,  &c.  in  Sicily. 

In  JVbva  Scotia,  on  Partridge  Island,  near  ParsbiNtNigfa,  where  it  is 
sometimes  very  beautiful.  (Thater.) 

In  the  United  States.  In  Mssouri,  on  the  banks  of  the  Mississippi, 
between  St  Genevieve  and  St.  Louis,  Jasper  occurs  in  rolled  masses, 
sometimes  bottle  green,  and  sometimes  presenting  alternate,  concentric 
stripes  of  green,  brown,  and  yellow.  In  the  bed  of  Cave  creek,  near 
the  head  of  Current's  river,  a  blue  and  white  striped  Jasper  is  connect- 
ed with  secondary  limestone.  (ScHooLCRAFT.y^hi  Virgima,  in  Albe- 
marle County. — In  Ohio,  on  the  banks  of  the  Scioto,  &c.  (Atifater,) 
—In  Maryland,  the  common  variety  occurs  near  Baltimore,  in  detached 
masses,  red,  brown,  and  yellow. — In  Pennsylvania,  on  the  shores  of 
the  Delaware  and  Schuylkill,  in  detached  masses,  of  various  colors, 
and  is  sometimes  traversed  by  veins  of  chalcedony— -near  Spring  mills, 
it  is  yellowish,  and  occurs  in  considerable  blocks.  (LEA.y^hi  JV^ 
Jersey,  near  Trenton  and  Woodbury,  of  various  colors.— Also  at  Pac- 
qnanack  Mountain,  near  Pompton  plain,  in  secondary  greenstone. 
(Fierce,) — ^In  JV^  York,  on  the  island  of  New  York  and  on-  Long 
Island,  in  large  rolled  masses,  usually  red,  sometimes  brown— the 
striped  variety  has  been  found  at  New  York,  on  the  shores  of  the 
Hudson,  in  rolled  masses,  yellowish  white,  muddy  blue,  and  green, 
JJUld  receives  a  good  polish.  (Fierce  §'  Torret.) — Also  atRhinebeck, 

:detachcd  masses^  traversed  by  veins  of  semi-opal.  (Schaeffsm.)^^ 
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dso  in  the  Ticinitjr  of  Trojr,  where  it  is  sometimes  green.  (Eaton,) — 
Use  at  Greenbush,  Waterford,  &c.  in  rolled  masses.  (J.  Fortex.)^^ 
n  ConneeHcut,  near  New  Haven,  in  rolled  fragments. — In  Bhode 
Mmnd,  at  Cumberland  Mountain,  with  primitive  rocks.  (Qibbs.) — In 
IfiMMuJbfM^,  on  the  banks  of  Deerfield  river,  and  at  Leyden,  in  rolled 
naises,  red,  yellow,  or  imperfectly  striped ;  it  is  sometimes  in  the 
iurm  of  barbs  for  pikes  and  arrows,  which  were  used  by  the  aborigines. 
Airrirrocjir.^^Also  at  Cummington,  on  the  banks  of  Westfield  river, 
ilack,  in  rolled  fragments.  (J.  Po j^taa.^AIso  near  Boston^ — In  Ver- 
loiil,  a  very  beautiful  red  jasper  has  been  founds— -In  JWir  Hampshire^ 
tear  the  Notch  of  the  White  Hills,  of  a  reddish  color.  (Gjbbs.J — ^In 
Vdine,  at  Belfast,  Bangor,  &c  on  Penobscot  river,  in  detached  masses. 
(Uses.)  The  high  polish,  of  which  Jasper  is  susceptible,  the  variety 
nd  richness  of  its  colors  render  it  of  considerable  value  and  utility  in 
he  ornamental  arts  for  vases,  seals,  snuff-boxes,  &c  The  eeraunite 
or  thunderstone  often  belongs  to  Jasper. 

APPEVDIX  TO  JASPER. 

PonoELLANrrs.  Kir  was.  Aikiv. 


^aRdkn  Jaipii.  Wenun,  Hatumamu    Forcekin  jMpcr.  lameamu  PhttUfn.    Jvpe  ffondliBkieb 
BrtmgnimrU    TlwiiiiMUid>  FonellaniM.  IToiiy.    Le  Jaipe  ro*fy>«ni*>  BrtkmmU 

It  presents  various  shades  of  gray,  red,  yellow,  and  blue,  as  pearl  or 
Inish  gray,  brick  red,  He  and  is  sometimes  brown,  greenish,  or  nearly 
ilack.  These  colors,  or  their  different  shades,  are  sometimes  in  spots, 
louds,  &c  and  the  mineral  often  resembles  a  brick,  which  has  under- 
one  a  slight  vitrification.  Its  fracture  is  imperfectly  conchoidal  or 
neven,  more  or  less  glistening,  and  often  has  the  aspect  of  certain 
orceUnns.  It  is  opaque,  very  brittle,  and  somewhat  less  hard  than 
nartz.  It  occurs  in  amorphous  masses,  or  fragments,  which  are  often 
ified.    Its  specific  gravity  is  between  2.3  and  2.6. 

It  is  fusible  by  the  blowpipe ;  and  usually  melts  into  a  black  scoria, 
r  spongy  enamel.  A  9pecimen,  analyzed  by  Rose,  yielded  silex  60.75, 
lumine,  S7S5,  potash  3.66,  magnesia  3.00,  oxide  of  iron  2.50 ;»  97.16. 
«It  is  most  probably  an  alteration  of  shale,  or  some  variety  of  argilla- 
eons  slate  by  pseudovolcanic  fires ;  and  of  course  does  not  constitute 
,  distinct  species. 

(Qtologietd  tUuation  and  Localities.)  lliis  mineral  is  not  abundant. 
Hit  appears  to  have  been  always  found  in  the  vicinity  of  coal  mines,  or  in 
daces,  where  such  mines  have  probably  once  existed.  By  the  combustion 
if  the  coal,  the  accompanying  shale  is  converted  into  Porcellanitew— It 
a  sometimes  marked  with  vegetable  impressions  of  a  brick  red  color. — 
(Year  St;  Etienne,  in  France,  it  is  composed  of  layers,  alternately  red 
md  gray^— In  England, it  occurs  at  Madely  and  Dudley;  and  at 
Bradely,  Stailbrdshiiie,  it  lies  over  burning  coal,  and  forms  beds  of 
,35 
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several  feet  ia  tbickneds^— In  Trinidad,  netf  the  Pitch  Lak^  in'  ku^ 
masses,  skte  blue  in  the  interior,  but  reddish  externally,  (JfaoBtn*) 

8uB5PEciBs  17.    Leklfte.     Clarkr. 

Ledite.  PhUttpt. 

Its  color  is  nearly  pink  red.  Its  lustre  and  translucency  ai^  ftfamlar 
to  those  of  horn ;  and  it  has  tfie  hardness  of  flint.  Its  fracture  is  splin- 
tery  and  conchoidal ;  and  its  specific  gratity  is  2i71. 

It  contains  silex  75.0,  alumine  22.0,  oxide  of  manganese  -2.5,  water 
0.5.  (Clarke.) 

It  is  found  at  Gryphytta,  in  Westmania.  Its  name  is  in  hmior  of 
J.  F.  Lee,  of  Cambridge,  England. 

APPENDIX  TO  QUARTZ^ 

m  ■ 

Agate.*  Jameson. 

This  name  is  usually  applied  to  an  aggregate  of  certain  quartij  or 
siliceous  substances,  intimately  combined,  possessing  a  great  degree 
of  hardness,  a  compact  and  fine  texture,  agreeable  colors,  variouslj 
arranged  and  intermixed,  and  susceptible  of  a  good  polish.  The  min- 
erals, which  most  frequently  enter  into  the  composition  of  AgiiteSy  are 
common  chalcedony,  camelian,  and  jasper,  to  which  are  sometimes 
added  cacholong,  flint,  homstone,  common  quartz,  amethyst,  heliotrope, 
and  opal.  The  chalcedony  is,  however,  the  most  common  and  abundant 
ingredient,  and  may  frequently  be  considered  ike  boat  of  the  Agate  ; 
in  fact,  some  agates  are  composed  entirely  of  chalcedony  differently 
colored.  In  most  cases,  only  two  or  three  of  the  aforementioned  in- 
gredients occur  in  the  same  Agate ;  but,  though  variously  intermixed, 
each  ingredient  usually  remains  perfectly  distinct. 

Agates  exhibit  the  colors  already  mentioned,  while  describing  the 
simple  minerals,  which  compose  them.  But  these  colors  are  often  so 
arranged,  as  to  present  the  resemblance  of  some  well  known  objects. 
Hence  arises  much  of  the  beauty  of  Agates ;  and  hence  also  most  of 
the  distinctive  names  they  have  received  in  the  arts.  Of  these  a-ifew 
will  be  mentioned. 

1.  ONYX  AGATE  ;t  whcu  the  different  colors  are  arranged  in  distinct 
parallel  stripes  or  zones.  If  these  zones  are  straight,  it  is  sometimes 
called  ribband  or  striped  Agate ;  if  sinuous,  or  in  a  zigzag  line,/or^- 
cation  Agate^ — When  white  and  gray  layers  alternate,  it  is  called 
ChaUxdonyx.  Nodules  of  fortification  Agate  are  sometimes  called 
Scotch  Pebble. 

2.  EYED  AGATE ;  whcu  the  colored  zones  are  arranged  in  concentric 
curves.    This  Agate  is,  in  fact,  composed  of  a  number  of  tubercles,  each 

^     •  TiMMBM  AgMeutappotedtobederiTedfromtfaatof  Uwrirer  Acliaiet,iiiSicU7,iietr  wia^ 
tffeialDcnl  It  Mid  to  have  been  lint  finmd. 
|i'%HnstffMfeio»]rz.  Haty. 


i  wUch  oongistB  of  concentric  foyers,  enveloping  a  globidar  audens; 
ihie  BHclea«  or  pupil  is  sometimeg  radiated  from  the  centre  to  the  cir* 
mmierenee,  and  may  even  be  detached  from  its  envelope.  The  lapi- 
laiy,  by  cutting  and  rounding  these  Agates  in  a  particular  manner, 
traduces  a  striking  resemblance  to  the  eyes  of  certain  animals. 

S*  DOTTED  A6ATB  ;*  whon  msuy  of  the  colors  appear  in'  pmts  or 
lots.  Sometimes  these  dots  are  obviously  jasper  of  various  color! 
a  a  base  of  chalcedony. 

4.  MOSS  AGATE ;  iu  the  interior  of  this  appear  small  filaments,  some«' 
imes  green,  brown,  red,  or  yelloVish,  irregularly  interwoven,  like  oer* 
ain  varieties  of  moss,  or  the  fibres  of  certain  roots.  It  has  indeed  been 
luggested  by  Daubenton,  that  these  filaments  may  be  really  mosses,  or 
mne  vegetalde  fibres,  enveloped  in  the  Agate  at  the  time  oi  its  formation. 

5.  DEwnaiTio  agate,  cnr  mooha  stohe  ;t  in  the  interior  of  this  ap- 
lear  brown,  reddish  brown,  blackish,  or  green  delineations  of  shrubs, 
ieprived  of  their  leaves.  These  dendritic  appearances  may  have  been 
irodttced,  in  some  cases,  by  the  filtration  of  the  oxides  of  iron  and  man- 
lanese  into  the  fissures  of  the  Agate ;  but,  in  other  cases*  they  appear 
o  be  vegetable  fibres,  sometimes  retaining  their  natural  form  aiid  color, 
od  sometimes  coated  by  oxide  of  iron. 

&  spotted  or  FIGURED  AGATE  4  whcn  the  colors  appear  in  irregu- 
■r  spots,  or  in  figures,  bearing  mm^  or  less  of  resemblance  to  elaudtk 
tars,Jand8capeSt  &c 

7.  BEEOoiA  AGATE ;  when  the  mass  is  composed  of  fragments  of  dif- 
erent  Agates,  united  by  a  siliceous  cement.    It  is  often  very  beautifJAl. 

(Mode  of  formation.)  Agates,  though  sometimes  amorphous,  usually 
iccnr  in  nodules,  or  rounded  masses,  and  rarely  in  stalactites.  They 
tppear.to  have  been  formed  by  the  filtration  of  siliceous  particles  into 
ireexisting  cavities.  It  is,  however,  very  remarkable,  that  the  differ- 
!nt  stripes  or  zones  in  Agates  should  be  so  perfectiy  parallel,  as  we 
;enerally  observe  them  ^  the  parallelism  extending  to  every  angle,  or 
rregular  winding,  which  exists  in  the  exterior  zone,  and  which  un^ 
lonbtedly  received  its  form  from  the  interior  walls  of  the  cavity,  in 
rhich  the  Agate  was  formed.  This  circumstance  also  strongly  indi- 
ates,  that  such  Agates  have  been  formed  by  successive  deposites  of 
hin  layers  or  coats  of  siliceous  earth  upon  the  sides  of  the  cavities, 
rUch  they  now  fill  entirely  or  in  part. — Sometimes  the  lower  part  of 
lie  cavity  contains  parallel,  horizontal  layers  of  chalcedony,  while  the 
ipper  part  is  merely  lined  with  mammillary  masses,  or  is  filled'  with 
lurved,  concentric  layers  of  chalcedony^— In  some  cases,  a  part  of  the 
avity  is  occupied  by  stalactites  of  chalcedony,  thus  indicating  that  the 
iilex  entered  by  filtration. — These  layers,  whether  chalcedony,  car- 

*<HHtiagitliepQiifiiii6«Aff»y«  tRuirtziis«tlieaiboM*liip(y<  \9sKU^wf^ffamibk* Kmnf^ 
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nelian,  &c«  are  esaentiaUjr  composed  of  §ilioeoi»  eerth ;  end  tkeir  veifi^ 
ous  external  characters  may  arise  from  the  {ireseiice  rfeoloring  matlH^ 
or  some  other  foreign  ingredient,  or  from  the  ¥arioa8  ciroomitaiioe^ 
under  which  the  deposites  were  made.  The  teztiire  of  Agates  u  a«il 
to  be,  in  general,  ooarser  near  the  sor&ce,  tiian  toward  the  cealvst 

-But,  if  the  CA^Isriorcoa^  was  first  formed,  in  what  manner  mhU  this 
be  penetrated  by  the  siUceous earth tofinin theiiiterior Uyen?.' lb 
this  it  may  be  replied,  that  in  many  Agates,  when  est  in  a  certain  nyuir 
ner,  there  appear  distinct  traces  of  the  canal*  by  which  the  sohitiin  of 
sileK  had  entered^-— It  is,  however,  Teiy  difficult  to  determine  in  wktA 
manner  the  cayities,  which  now  contain  Agates,  were  originally  prodnoed^ 

When  the  caTities  have  not  been  filled  by  the  depouti^  tim  AgMn 
remains  hollow,  fwming  Kgiode;  and  its  interior  is  lined.widi  \  ijiilsls 
of  common  quartz^  amethyst,  femiginoas  qnartz,  chafaasie,  stilbit^  &c. 
The  exterior  of  Agates  is  frequently  invested  with  alirowniih  or  yel- 
lowish crust 

(GtoUigiaAritiuaUmwiid  Uh^^  The  situation  and  bealitiee 
of  Agates  are,  in  general,  the  same  as  tiiose  of  chaleedony»  whicfaentars 
so  largely  into  their  compositirat.  They  are  found  abmdantly  at  Oher<* 
stein  in  Germany,  disseminated  in  amygdaloid,  or  porphyry,  and  nsnal* 
ly  surrounded  by  a  greenish  earth*  In  Saxim^,  at  Cunnersdor^  &c. 
tiiey  occur  in  veins,  traverring  gneiss ;  and  near  Chemnits^  in  veins 
in  porphyry.  (Jamesov.) — In  Scotland,  at  the  hill  of  Kinnonl,  near 
Pterth,  and  in  various  other  places.  Agates  occur  in  porphyry,  green- 
stone, or  amygdaloid^— In  the  valley  of  Fassa,  in  Tyrol,  they  are  found 
in  cavities  in  wacke,  which  also  contains  camelian,  heliotrope,  &c. 
(BuoccEj.y-^ln  Ireland,  at  the  Giant's  Causeway,  in  basaltr— In  Eng- 
land, near  Litchfield,  in  gravd,  the  chalcedony  being  converted  into  a 
white  earth.  (diKiN.) — In  Cornwall,  veins  of  Agate  traverse  serpen- 
tine.— Agates  are  also  found  in  Sicily,  and  other  parts  of  Europe  ;  in 
the  East  Indies ;  and  South  America*— In.  Abon  SeoHat  at  P^rtiidge 
Island,  in  greenstone,  usually  forming  geodes.  (Thater,) 

In  the  United  States.  In  Jdissouri,  on  Establishment  creek,  8  miles 
from  St.  Genevieve,  on  the  soil  with  chalcedony  and  homstone ;  its 
colors  are  arranged  in  zmies  or  concentric  lines.  (ScHoaLCMArr.J'^ln 
Georgia,  in  a  matrix  of  limestone  approaching  chalk.  (Q£MBs»}^^la 
Indiana,  on  the  bottom  of  Leather-wood  creek»  in  geodes,  sometimes 
of  great  beauty.  ("/S^r/x. so jir.j— In  Virginia,  in  Greenbriar  Countyir— 
In  Marylamd,  near  Baltimore^— In  JWtc;  Jersey,  near  Patterson,  in  green- 
stone, and  in  most  of  the  greenstone  hills  of  that  State.  They  are 
zoned,  generally  in  nodules,  often  in  geodes,  lined  with  minute  crys- 
tals of  quartz.  Tlie  outer  zone  of  the  agate  is  sometimes  light  blue, 
while  the  interior  is  nearly  white,  and  embraces  a  globular,  reddish 
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brown  nucleus.  (Pierce  S[  Tobmet.) — ^In  Ctmn^cKctct,  at  Eist  Haven* 
either  l<N>8e  or  imbedded  in  secondary  greenstone,  with  chalcedony ; 
these  agates,  either  oval  or  conical,  usually  consist  of  bands  of  chalce- 
dony and  quartz,  variously  striped,  or  spotted,  or  interlaced  with  jasper, 
camelian,  and  cacholong.  In  the  same  rock  occur  geodes,  frequently 
compoeed  of  quartz  only,  and  lined  with  small  crystals  nS  quartsB, 
tranqiarent,  or  amethystine,  or  smoky,  or  yellow,  and  sometimes  spotted 
or  tipped  with  red  jasper.  This  locality  of  Agate  was  discoveredby 
T*D.  Porter.  (8jlljman.)^^A19o  at  Woodbury,  in  secondary  green- 
stoneiT— In  Massachusetts,  at  Deerfield,  1  mile  east  from  the  Academy,  ' 
in  greenstone ;  they  are  composed  of  chalcedony,  camelian,  sardonyx, 
and  cacholong,  variously  disposed  in  bands,  or  interlaced,  and  sometimes 
embnudi^  quartz  at  die  centre.  They  vary  in  diameter'from  half  an 
inch  to  three  inches.  All  the  for^mng  minerals  rarely  occur  in  the 
same  agate*  (Hitchcock.) 

fUses  mid  Remarks, J  Agates  are  employed  both  in  the  useful  and 
emamental  arts ;  for  wheel  pivots  in  watches,  for  inlayed  work,  for 
mortars,  boxes,  seals,  &c.  &c.  Much  of  their  beauty  depends  on  the 
art  of  the  la]udary  in  cutting  them  in  certain  directions,  in  reference  to 
their  different  structures,  and  zones  of  color.  Thus,  if  the  Agate  be 
composed  of  mammillary  concretions,  a  transverse  section  will  exhibit 
numerous  undulations. — ^The  manufacture  of  Agates  in  Europe  is  car- 
ried on  chiefly  in  Germany  and  Scotland. 

Agates-  were  much  esteemed  by  the  ancients,  and  many  fine  speci- 
mens of  their  art  of  engraving  in  cameo  on  these  hard  substances  may 
be  found  in  mineralogical  cabinets  and  public  museums.  The  term 
oriental  is  often  applied  to  Agates,  chalcedony,  camelian,  &c.  when 
veiy  translucent  and  perfect,  but  without  indicating  their  locality. 

Specie  s  2.    SAPPHIRE. 

^iiiini|n«-  Hauy,    BhcimhoiiUil  Conufedanu  Jamemu   Korvnd.  Hmumamu  Conuidiim.  Aikkt, 

PhUUpi. 

The  minerals,  which  belong  to  this  species,  include  some  of  the 
most  valuable  gems,  and  have  been,  by  some  mineralogists,  divided 
into  several  species.  In  fact,  th^  several  varieties,  although  agreeing 
in  their  essential  and  specific  characters,  exhibit  a  great  diversity  of 
external  aspect. 

Its  hardness,  greater  than  that  of  any  other  earthy  mineral,  and 
inferior  to  that  of  the  diamond  only,  is  one  of  its  most  obvious  and 
distinguishing  physical  characters.  Its  specific  gravity  also  is  very 
high,  extending  from  3.71  to  4.28.  It  possesses  double  refraction ;  and 
varies  from  opaque  to  transparent.  Of  its  numerous  .colors  blue,  red, 
yellow,  and  gray  are  the  most  common. 
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Though  Bometimes  amorphous,  it  is  very  firequeudj  in  r^ular  crys- 
tals, whose  primitive  form  is  a  rhomb,  slightly  acute,  each  of  the  plaiM 
angles  at  the  summits  being  86°  38'.*  In  the  opaque  crystals,  the  natural 
joints,  parallel  to  the  faces  of  the  rhomb,  are  usually  v^  obvious;  but  in 
most  frf*  the  transparent  crystals,  those  joints,  which  are  perpendicular 
to  the  axis  oi  the  rhomb,  are  the  most  distinct  In  some  crystals^  aa  in 
those  from  Piedmont,  tiie  natural  joints,  parallel  to  the  riiomb,  can  acaroe* 
ly  be  perceived.  Its  int^rant  particles  iqqpear  to  be  irr^;ulartetraednMii» 

Of  the  [nimitive  form  Haily  has  described  eight  modifications,  wldcli» 
by  combining  with  each  other,  still  farther  increase  the  variety  of  £»«■• 

It  but  seldom  appears  under  the  primitive  form,  the  summits  of 
which  are  sometimes  truncated  perpendicularly  to  the  axis^— -Another 
secondary  form  is  a  regular  six-sided  prism,  which  is  sometimes  trun- 
cated on  three  alternate  angles  at  each  extremity  (PL  III,  fig.  28.)—^ 
The  same  crystal  may  also  be  truncated  on  all  its  edges,  or  only  en  its 
terminal  edges^ — ^Another  form  is  a  dodecaedron,  or  double  six-aided 
pyramid,  two  corresponding  faces  of  which  form  with  each  otfaer^  at  tbo 
common  base,  an  angle  of  139°  54\ — Sometimes  tiie  summits  of  tiiia 
dodecaedron  are  truncated  perpendiculariy  to  the  axis  .(PL  III,  fig.  i29.)» 
and,  at  the  same  time,  three  alternate  angles  at  each  extremity  are 
also  truncated.  In  fine,  nearly  all  its  secondary  forms  may  be  re- 
ferred to  a  rhomb,  a  six-sided  prism,  or  a  double  six-sided  pyramid* 

It  also  occurs  in  laminated,  cylindrical,  or  rounded  masses. 

The  Sapphire,  though  the  hardest  earthy  substance,  appears  to  be 
essentially  composed  of  pure  alumine ;  a  littie  silex  and  oxide  of  iron 
being  sometimes  present.  (See  results  of  analysis  under  the  several 
varieties.)    It  is  infusible  by  tiie  blowpipe. 

SuBipBcjBs  1.     Perfect  Sapphire. 

Saphir.  IFiemer,  Sapphire.  Jamet^iu  Le  Saphir*  Brochant,  Corindon-kyalm.  Ilmi^*  CoriadoB 
Telesie.  Brtngniart*  Perfect  eonmdam.  BturrMu  PhUUfi9»  Orifental  robj,  aappliire^  and  lopax. 
Kirmuu    Edier  Konmd.  Hausnuam*    Telena.  AUdn* 

This  subspecies  is  usually  crystallized  under  some  of  the  focms  al- 
ready mentioned,  but  sometimes  occurs  in  amorphous  or  rounded  frag- 
ments. It  is  easily  broken ;  and  its  fracture,  though  sometimes  more  or 
less  foliated,  is  usually  conchoidal,  splendent,  and  vitreous.  Its  hardness 
is  a  litde  superior  to  that  of  the  following  subspecies. — The  perfect 
Sapphire  is  commonly  more  or  less  transparent,  but  sometimes  only 
translucent.  Its  colors  are  blue,  violet,  red,  yellow,  and  green,  which 
present  many  intermediate  shades ;  it  also  occurs  limpid,  or  gray.  The 
same  crystal,  on  different  parts,  sometimes  presents  two  or  three  differ- 
ent colors;  or  it  is  partiy  limpid,  and  partiy  colored.  Its  specific 
gravity  lies  between  3.91  and  4«32. 

•  AaeordiBS  to  Fhiilipt,  U  ii  M>  04'. 
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The  importance  of  this  subspecies  permits  several  sabdivisioiis, 
foonded  Qn  color,  or  the  reflection  of  li^t 

For.  1.  BLUE  SAPPHIRE.  (Oruntol  sapphire.)  The  term  Sapphire 
has,  in  the  arts,  been  peculiarly  appropriated  to  this  variety  of  color. 
The  finest  specimens  exhibit  an  azure  or  indigo  bine.  When  bluish 
white,  the  Germans  call  it  luchs  saphir.  Sometimes  one  part  of  the 
crystal  is  destitute  of  color,  or  different  colors  are  separated  by  a  limpid 
purt  Some  blue  Sapphires  lose  their  color  in  the  fire ;  others  remain 
uialtered ;  and  others  become  still  more  blue.  In  one  specimen  Klap- 
rotfa  found  alumine  98.5,  oxide  of  iron  1,  lime  0.5. 

2.  VIOLET  SAPPHIRE.  (Oriental  ameihy$t.)  Its  color  is  often  very 
lively. 

3.  RED  SAPPHIRE.  (Oriental  ruby.)  It  is  sometimes  a  lively  and 
intense  red,  and  sometimes  blood  red,  or  even  cochineal,  crimson* 
aurora,  or  rose  red.  When  held  near  the  eye,  it  often  exhibits  a  tinge 
of  violet.  It  often  appears  in  six-sided  prisms,  and  its  structure  is  more 
distinctly  foliated,  than  that  of  the  blue  variety.  A  specimen,  analyz- 
ed by  Chenevix,  yielded  alumine  90,  silex  T,  oxide  of  iron  1.2  ;=»  98.2. 

The  Salamstein  of  Werner  is  a  variety  of  the  perfect  Sapphire. 
It  generally  exhibits  some  shade  of  red ;    but  is  sometimes  blue. 

4.  YELLOW  SAPPHIRE.  (Oriental  topaz.)  When  exposed  to  a  strong 
heat,  ft  loses  its  color.r»It  is  sometimes  greenish  yellow. 

5.  GREEN  SAPPHIRE.  (Oriental  emerald.)  It  is  sometimes  a  deep 
green* 

6.  uMPiD  SAPPHIRE.  This,  somctimes  called  white  Sapphire,  is 
grayish,  or  ccdorless. 

7.  CHATOYANT  sAP.PHiRE.  (Oriental  girasoLJ  It  is  sometimes 
translucid  and  nearly  limpid,  reflecting  slight  tints  of  blue,  yellow^ 
and  red ;  and  sometimes  it  reflects  a  pearly  light. 

8.  ASTERiATED  SAPPHIRE.  This,  wheu  cut,  and  viewed  in  a  direc- 
tion, perpendicular  to  the  axis,  presents  a  very  peculiar  reflection  of 
lig^t  in  the  form  of  a  star,  with  six  radii ;  this  appearance  is  undoubt- 
edly connected  with  the  edges  of  the  rhombic  nucleus.  Its  color  is 
often  reddish  violet. 

(Geological  situation.)  The  Perfbct  Sapphire  has  seldom  been  seen 
in  its  native  situation.  It  has,  however,  been  recentiy  observed  by  Dr. 
Davy,  imbedded  in  gneiss,  in  the  island  of  Ceylon^ — In  the  Alps  of 
Savoy,  at  the  base  of  the  glacier  of  Bois,  it  is  found  in  a  primitive  rock, 
resembling  granite ;  it  occurs  in  regular  six-sided  prisms,  sometimes 
passing  to  very  acute  six-sided  pyramids ;  it  is  transparent,  or  strongly 
translucent,  and  presents  a  fine  blue,  sometimes  passing  to  a  tender 
green.  (8orbt.) — It  is  found  in  the  sand  of  some  rivers,  and  in  alluvial 
earths,  at  the  foot  of  [niinitive  w  secondary  mountains.    It  is  often 


I  hn-  xima,  ^une^  magnetic  iron,  &c.    It  is  also  Skid  to 

~    MS  cUy  in  the  crevices  of  primitire  rock& 

fJAtwiitm }     1!V  best  Sapphires  come  from  Ava,  fegu,  and 

Ctyti*.    'Rib  BMCfid  kas  also  been  fonnd  in  the  stream  of  Bxpailly, 

mr  hr.  ia  Fnac*  9— •»)  near  BUin  in  Bohemia. 

Om  asrf  ^mmk^}  Beude  its  well  known  use,  as  an  article  of 
vMnm^  ik  m  MSflsjcd  Ibr  jrwdling  the  pallets  of  escapements,  and 
Av  Uoft  «f  wkcd  pivDU  in  astroDoiBical  clocks  and  watches. — Tin 
Rt£  Mfphii*  ■•  aast  bi^j  esteemed,  its  Talne  being  sometimes  at 
but  «iant  n  dst  »t  a  diamond  af  the  save  size.  The  bine  has  the 
MiMait  a*d  lb*  nllaw.  tihc  third  iank.i — \  sapphire,  weig^iing  ten 
canesr  k  ctWMdend  t»  be  «ocA  Uir  guneaa.  (JjMwsoy.)  Among 
tfc»  crawn  jeweb  of  Fcaacc  is  a  rbomfaic  cirstal  of  saf^ihire,  weighing 
,  ItiS  caiws.  TW  pAj  aad  pale  blae  varieties  of  sapphire,  bj  exposare 
to  hmO,  beoma  smtw  whitp.  sh^  wbn  Ucktr  polished,  are  nsed  instead 
at'  1^  liiaaa—il  Tha  red  tap^ire.  whea  Md  verj  near  the  eje.  gen- 
acallv  eshihus  x  tinge  uf  vmIc^  bv  witicb  it  asar  be  diatingaished  from 
itta  ispuMUe'.  whirik  ia  ft  similar  Ntvarion,  araally  appears  rose  red. 
VtuM  pwtiwtts  ■aamth  which  ace  catplond  in  jewellery,  were 
imMclv  duoibttbtd  intv  dufervat  ^pecie^s  according  to  their  adent 
h««o»  all  Kd  ^!MUk  piaeoniag  a  cvroin  dtittt.  of  faaidness,  were  cal- 
hd  niMe»£  die  llint^.  Stf^'tnti  dw  nUow.  tofuxa,  &c  But  as  the 
kKt  miMWk  :?awhiKiv  lu.-.  cane  6cwi  intfia.  tbej  were  called  oriadal  / 
^I'Mttt  ttdMr  mtneratft  nt'  inunor  «ilii«.  fevBd  in  Europe,  and  erroneous- 
N  7in«TT««i  3f  iA«  SINK  4pecin»  *[»  the  orieutal  gems,  chieflj  because 
t>K-a  tall  :n«  ^•iB'  .'Murs.  were  called  tedJntaL  It  appears,  however, 
■W  wM«  ji~ UM  II  i\<tm  sf^^  ^ira  !Mt  iKte  species,  presenting  various 
>,v«lM<s,.  w«*  4>qWi0.tel>  lUlKn-  3-«K  dkMe  called  occidfldai  ;  thej  occnr 
*;»^  ;*  Jvrt^>  >-«kiKi'w.  :iM*  tMt»  H««ce  the  terms  orientei  and  oed- 
^•MMb  to.  w«tvM  w  -A-*  ^«M«  49wt:iM.  now  des^^iale  different  degrees 
■K  inw««y<>wu  M>S  wtAMiki  i>i^~«an«c  the  locality. — The  name  of  diii 


crrstals,  whose  more  common  form 
44-  >M»  ti  which  concentric,  hexaedral  zones 
.  14m;-  Tlws  prism  is  sometimes  truncated  on 
.-  4a  ih«  tvnainal  edges,  or  is  terminated  bj 
^Iw4«<«n  in  anMxphoas  masses  of  a  mode- 
l^J.  hr  Mtnral  joints  are  very  obvious,  at 
«Ni  il  it  MSily  divinble  into  rfaomboidal  fra^ 
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ments ;  its  structure  is  foliated ;  its  lustre  is  more  or  less  shining ; 
and  its  cross  fracture  is  uneven,  or  somewhat  conchoidal. 

It>  is  translucent,  sometimes  at  the  edges  only,  or  is  even  opaque, 
and  sometimes  it  is  strongly  semitransparent.  Its  colors  are  neither 
lively  nor  numerous ;  they  are  commonly  greenish  gray,  flesh  or  deep 
red,  yellowish,  bluish,  and  even  brown,  or  blackish  brown.  It  is 
sometimes  grayish  or  nearly  colorless.  The  brown  or  gray  varieties 
sometimes  present  a  pearly  or  metallic  aspect.  Its  specific  gravity 
usually  lies  between  3.7  and  3.9. 

Its  colors  are  usually  weakened  by  exposure  to  heat.  Befove  the 
compound  Uowpipe  it  is  immediately  fused  into  a  gray  globule.  (Sil- 
LiMAN,)  A  specimen  from  the  Carnatic  yielded  Chenevix  alumine 
91,  silex  5,  oxide  of  iron  1.5  ;  a  97.5.  In  another  from  China  he  found 
alumine  86.5,  silex  5.25,  oxide  of  iron  6.5  ;s=398.25. 

Its  iniusibility  and  hardness,  which  is  but  little  less,  than  that  of 
the  perfect  sapphire,  serve  to  distinguish  it  from  all  minerals,  which 
it  resembles  in  external  characters. 

(Geological  situation  and  Localities*)    The  Corundum  appears  to 
belong  to  primitive  rocks,  and  particularly  to  granite,  into  the  com- 
position of  which  it  sometimes  enters ;   hence  scales  of  mica  and 
particles  of  feldspar  sometimes  adhere  to  its  surface.    In  India,  the 
granite,  which  embraces  Corundum,  also  contains  fibrolite,  epidote, 
talc,  garnets,  zircon,  magnetic  iron,  &c.    It  is  found  on  the  coast  of 
Malabar ;  in  the  Carnatic ;  in  the  kingdom  of  Ava,  and  other  parts  of 
the  EasL— In  Ceylon,  it  occurs  in  gneiss.    It  is  sometimes  invested 
/with  a  coat  of  green  steatite,  as  near  Mont  Blanc,  and  in  Thibet.— In 
Italy,  it  occurs  in  mica  slate.«-On  St.  Gothard,  it  is  found  red  and 
Mae  in  dolomitew — ^Near  Monte  Rosa,  it  is  associated  with  mica  and 
feldspar  in  porphyritic  greenstone. — In  Piedmont,  district  of  Sesia,  it 
fxxars  near  Mozzo  in  a  granitic  aggregate  of  mica  and  feldspar ;  its 
texture  is  almost  compacts — In  Sweden,  ii^  the  iron  mines  of  Gellivera, 
in  red  feldspar  or  granite,  which  separates  the  layers  of  iron  ore. 
The  variety,  formerly  called  Adamantine  Spar,  is  found  in  China, 
in  a  granitic  rock,  containing  much  fibrolite  and  magnetic  iron ;  the  iron 
is  disseminated  through  its  interior,  whereas,  in  the  Corundum  of  India, 
it  is  usually  confined  to  the  surface.    This  variety  is  often  dark  brown. 
in  the  United  States.    In  South  Carolina,  Laurens  District,  within 
^  mile  or  two  of  the  Court  House,  a  six-sided  prism  of  Corundum  has 
lueen  found  near  a  rivulet  by  Mr.  Dickson.    The  rocks  in  the  vicinity 
mre  primitive.  (T»  D*  Foster,) — In  Connecticut,  at  Litchfield,  in  an 
aggregate,  composed  chiefly  of  cyanite.    It  is  dark  grayish  blue,  and 
occurs  both  massive,  and  in  six-sided  prisms.  (Brace,) 

Its  powder  is  employed,  like  that  of  emery,  in  polishing  hard  bodies* 

S6 
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Var.  1.  EMERT.*  KmoTAv,  Jamrsos.  This  substance  is  most 
probably  a  compact  variety  of  Corundum.  It  is  well  characterized  by 
its  great  hardness^  in  which  it  equals  the  common  Corundum^  ito 
powder  is,  in  fact,  capable  of  scratching  or  wearing  down  all  minerals^ 
except  the  diamond.    Its  specific  gravity  is  about  4.00. 

It  is  always  amorphous ;  its  structure  finely  granular ;  its  fracture 
uneven  or  splintery ;  and  its  lustre  moderate,  but  sometimes  nearijr 
metallicw — It  is  opaque,  or  sHgliUy  translucent  at  the  edges ;  and  its  color 
varies  from  a  deep  gray  to  bluish  gray  or  grayish  black,  and  is  sometiiiiet 
brownish.    It  is  a  conductor  of  electricity ;  and  often  affects  the  needle. 

A  specimen  from  the  isle  of  Naxos  yielded  Tennant  alumine  B6JS^ 
stlex  3,  oxide  of  iron  4 ;  a  93.5.  In  another  from  the  island  of  Jersey 
Vauquelin  found  alumine  TO,  iron  30 ;  but  the  iron  appeared  to  be  me- 
chanically mixed,  rather  than  combined.  Indeed  Emery  usually  contains 
foreign  substances,  which  sometimes  give  the  mass  a  slaty  structure. 

Its  hardness  sufficiently  distinguishes  it  from  jasper,  oxide  of  iron^ 
and  some  other  minerals,  which  it  externally  resembles. 

(Chological  situation  and  Localities.)  Emery  appears  to  belong  to 
primitive  rocks,  bat  its  geological  relations  are  not  well  knowUd^-In 
Saxony  it  is  disseminated  in  a  bed  of  indurated  steatite,  in  argillite^— • 
In  the  island  of  Jersey,  on  the  coast  of  Normandy,  it  is  said  to  occur  in 
masses,  which  resemble  magnetic  iron,  and  contain  small  plates  of  mica; 
it  gives  a  dark  red  powder. — In  the  island  of  Naxos,  in  the  Archipela- 
go, it  exists  abundantly  in  fragments  or  rolled  pieces,  at  the  foot  of 
primitive  mountains,  and  contains  mica,  magnetic  iron,  &c.  A  few 
other  localities  have  been  observed,  but  the  Emery  of  commerce  Is 
chiefly  from  Naxos. 

(Uses,)  This  article  is  almost  indispensable  in  polishing  metals  and 
hard  stones.  It  is  previously  reduced  to  a  powder  by  pulverizing  it  in 
a  steel  mill.  This  powder  is  agitated  in  water,  in  which  its  particles 
become  suspended,  and  are  then  permitted  to  dcposite  themselves  for  a 
certain  length  of  time ;  and  by  repeated  washings  and  by  suffering  tiie 
deposite  to  go  on  for  15,  10,  5,  &c.  minutes,  the  powder  of  Emery  is 
obtained  of  d liferent  degrees  of  fineness. 

On  metals  it  is  commonly  employed  with  oil,  and  on  stones  with 
water.  Certain  ores  of  iron,  the  garnet,  and  other  substances  have, 
in  the  arts,  received  die  name  of  Emery. 

8PBCJES  3.    DIASPORE.    Hjur.  Brong.  Phillips. 

This  mineral  is  but  little  known.    It  is  composed  of  laminse,  some- 
^wfaat  curved,  easily  separable  from  each  otlier,  and  possessing  a  pearly 

jrgel.  Werner,  Hauftnann,,    EmeriL  Br^mniart,  Brochant*   Cariodon  gnumkireb  Any. 
iMkbhPhmp*, 
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gnj  coloTy  with  considerable  lustre.  These  laminte,  according  to  the 
natural  joints,  which  thej  present,  when  examined  by  a  light,  seem  to 
have  separated  in  the  direction  of  the  smaller  diagonals  of  the  base»  of 
a  rhomboidal  prism. — ^The  edges  or  angles  of  its  fragments  are  capable 
of  scratching  glass.    Its  specific  gravity  is  3.43. 

(Chemical  characters.)  A  small  fragment,  placed  in  the  flame  of  a 
candle,  almost  instantly  decrepitates,  and  is  dispersed  in  numerous  little 
spangles.  Hence  its  name,  from  the  Greek  httrirtt^tt.  It  is  infusible. 
It  is  composed  of  alumine  80,  water  17,  iron  3.  (Vausiueliii.) 

Nothhig  is  known  of  its  geological  situation.  Its  gangue  is  a  rock, 
both  argillaceous  and  ferruginous. 

Species  4.    TURQUO[SE. 

TuAm,  UUmamm  CaUute.  FUcher,  Jamuwu   BiroaM  of  tlie  Fenumi. 

Its  color  is  intermediate  between  sky  blue  and  verdigris  green, 
sometimes  passing  to  smalt  and  sky  blue,  and  sometimes  to  pistachio 
and  a{^]e  green.  By  exposure  to  the  atmosphere  a  tinge  of  yellow  is 
sometimes  produced.  It  is  usually  opaque,  and  yields  a  white  powder. 
It  sometimes  occurs  in  small,  reniform  masses,  varying  from  the 
size  of  a  nut  to  that  of  a  large  egg,  and  presenting  a  botryoidal  surface, 
aii4  sometimes  in  rounded  masses,  or  in  thin  layers.  Its  fracture  is 
more  fr  less  conchoidal  and  sometimes  uneven ;  it  is  dull,  or  has  some- 
times a  waxy  lustre/  It  is  somewhat  less  hard  than  quartz,  but  yields 
wi^  difficulty  to  the  knife.  Its  specific  gravity  varies  from  £.63  to  3.25. 
When  decomposed,  it  becomes  whitish,  friable,  and  adheres  to 
the  tongue. 

(Chemical  characters.)  It  suffers  no  change  in  acids.  A  specimen 
of  the  reniform  variety  yielded  John  alumine  73.0,  water  18.0,  oxide  of 
copper  4  J,  oxide  of  iron  4.0  ;=  99.5. 

It  is  harder  than  the  carbonate  and  muriate  of  copper,  and  differs 
in  the  color  of  its  powder. 

(Localities.)  It  is  found  near  Nichabour,  in  the  Khorasan,  in  Persia. 
Ilie  variety  in  reniform  masses  occurs  in  alluvial  soil ;  and  that  in  thin 
layers  exists  in  an  argillaceous  oxide  of  iron.  The  latter  variety,  to 
^hich  Fischer  gives  the  name  of  Agaphite,  has  not  been  analyzed. — A 
qnartzy  variety  of  Turquoise,  to  which  Fischer  has  given  the  name  of 
^ohnitey  occurs  in  siliceous  slate. 

(Uses  and  Remarks,)  The  Turquoise  is  employed  in  jewellery  for 
bracelets,  ringstones,  &c.  and,  by  the  Persians,  as  ornaments  for  the 
liandles  of  sabres,  &c.  A  specimen  was  exposed  for  sale  at  Moscow, 
^  few  years  since,  at  5000  rubles. 

The  Turquoise  from  Persia  is  sometimes  designated  as  belonging 
to  the  FieUe  rocfte. 
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The  name  Turquoise  or  Odontalite  is  also  given  to  fossil  bones  or 
teeth,  colored  bj  an  oxide  or  salt  of  copper  or  of  iron.  It  has  a  blue, 
greenish  blue,  or  pale  green  color.  A  specimen  yielded  Bouillon  la 
Grange  phosphate  of  liine  80.0,  carbonate  of  lime  8.0,  phosphate  of 
iron  £.0,  phosphate  of  magnesia  2.0,  alumine  1.5,  water  1.6  ;=s  99.5. 

The  fossil  Turquoise  is  found  in  Languedoc  in  France,  in  Swit- 
zerland, Silesia,  Bohemia,  and  Siberia.  It  is  susceptible  of  a  good 
polish,  and  is  employed  for  ornaments. 

The  Turquoise  or  Turkois  is  said  to  have  been  originaUy  brought 
from  Turkey  ;  and  hence  its  name. 

Species  5.    SPINELLE.    Haut,  Broschjart. 

This  species,  though  sometimes  in  rounded  grains^  most  frequently 
occurs  in  crystals,  whose  primitive  form  is  a  regular  octaedron,  com- 
posed of  two  four-sided  pyramids,  applied  base  to  base ;  any  two  con- 
tiguous faces  of  which  meet  under  an  angle  of  109^  28'.  Spinelle 
usually  presents  its  primitive  form,  which,  however,  is  sometimes  more 
or  less  modified.  Thus  the  octaedron  may  be  elongated,  and  its  sum- 
mits cuneiform ;  or  it  may  be  truncated  on  all  its  edges,  or  only  on 
those,  which  form  the  commpn  base  of  the  two  pyramids.  Indeed  the 
octaedron  may  be  so  modified  by  these  truncations,  as  to  resemble 
a  tetraedron,  or  rhomb.— ^metimes  it  appears  in  dodecaedrons  with 
rhombic  faces,  an^  in  hemitrope  or  double  crystals  (PI.  II,  fig./20.) 
with  a  reentering  angle.  (See  Introd.  97.)  Haliy  has  described  4 
secondary  forms.      Its  integrant  particles  are  regular  tetraedrons. 

The  Spinelle  scratches  quartz,  and  'even  topaz,  but  is  itself 
scratched  by  the  sapphire,  and  is  a  little  less  hard,  than  the  chry- 
soberyl.  Its  structure  is  usually  foliated,  with  laminae  parallel  to 
the  faces  of  the  octaedron. 

Before  the  blowpipe  it  is  infusible ;  and  dees  not  even  lose  its 
color.  It  appears  to  be  essentially  composed  of  alumine  and  magne- 
sia, having  tlie  chromic  acid  or  the  oxide  of  iron,  as  coloring  matter. 

Subspecies  1.    Rubt. 

SpineU.  JFerner.  Hautmann,    Spinelle.  Jamefn.  Aikin,    Spinell  and  Balan  nibiea.  Kirwan.     L« 
SpineL  Brochant.    Spinelle  Riilna.  ^mgnim-U   Spinelle  rubj.  Phillip*. 

It  is  almost  always  crystallized  in  octaedrons,  sometimes  a  little 
modified.  Its  color  usually  presents  some  shade  of  red,  as  carmine, 
scarlet,  cochineal,  rose,  violet,  cherry,  or  yellowish  red.  Sometimes  it 
has  only  a  feeble  tinge  of  red,  and  sometimes  it  has  a  deep  shade  of 
violet — Its  structure,  in  directions  parallel  to  the  faces  of  the  octae- 
dron, is  somewhat  foliated ;  its  cross  fracture  is  more  or  less  conchoidal; 
its  lustre  is  vitreous  and  splendent  It  is  often  translucent,  but  may 
be  transparent,  or  opaque.    Its  specific  gravity  varies  from  3.57  to  3.80* 
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It  is  composed  of  alumine  82.47,  magnesia  8.78,  chromic  acid  6.18 ; 
^  97.43.  (  Va  usiuELiv,)  Its  red  color  is  derived  from  the  chromic  acid. 
Before  the  compound  blowpipe  it  quickly  fuses  into  an  elliptical,  red  glo^^ 
bule.  (81LLJMAN,)    Its  color  is  therefore  retained  in  the  greatest  heat. 

It  resembles  some  varieties  of  zircon  ;  but  the  latter  loses  its  color 
by  heat,  and,  when  both  are  in  octaedrons,  the  faces  of  the  Ruby  are 
equilateral  triangles,  and  those  of  the  zircon  isosceles.— It  is  less  hard, 
and  less  heavy,  than  the  red  sapphire,  and  hence  may  be  distinguished, 
even  when  cut— The  red  topaz,  which  the  Ruby  somewhat  resembles, 
is  electric  by  heat,  and  possesses  double  refraction, 

(Greological  situation.)  Its  geological  situation  is  but  little  known. 
It  has  usually  been  found  in  the  sand  of  certain  rivers,  particularly  ^n 
those  of  the  island  of  Ceylon,  where  it  is  accompanied  by  sapphire, 
zircon,  tourmaline,  ceylanite,  &c.  In  the  same  island  it  is  sometimes 
imbedded  in  gneiss.  (Daft.) — It  occurs  also  in  Pegu  and  Mysore. — 
In  some  specimens  from  India,  it  is  imbedded  in  calcareous  spar  with 
mica  and  sulphuret  of  iron ;  in  others  it  is  contained  in  feldspar. — At 
Vesuvius,  it  is  associated  with  idocrase  and  ceylanite  in  cavities  in  a 
limestone,  which  has  been  ejected  from  that  volcano. 

fUses  and  Bemarks.)      When  of  good  color,  it  is  very  highly" 
esteemed  in  Jewellery,  though  of  somewhat  less  value,  than  the  red 
sapphire  (oriental  ruby.) — Among  lapidaries  the  scarlet  red  is  some- 
times called  spinelle  ruby;  the  pale  or  rose  red,  balass  ruby;   and 
the  yellowish  red,  ruJbiceUe. 

Several  substances  have  improperly  received  the  name  of  Ruby. 
The  red  sapphire  has  been  called  oriental  ruby  ;  the  red  topaz  Bra- 
xilian  Buby  ;  a  variety  of  red  quartz,  Bohemian  Buby  ;  red  fluate  of 
Mxae,  false  ruby  ;  &c. 

Subspecies  2.    Ceylanite.    Jameson, 

Zejlamt.  tTemer,    SpineUe  Pleonaite.  BrMgniart,    Pleonaste.  BroehanU  AUdn,  PhUUpt, 

Pleonwt.  Hautmannm 
» 

The  Ceylanite,  sometimes  in  rounded  grains,  is  often  crystallized  in 
octaedrons,  sometimes  with  truncated  edges ;  also  in  dodecaedrons  with 
rhombic  faces,  of  which  eight  solid  angles  are  sometimes  truncated.  Its 
specific  gravity  varies  from  3.76  to  3.79.  Its  hardness  is  somewhat  less» 
than  that  of  the  ruby,  but  still  enables  it  to  scratch  quartz.  Its  struc- 
ture is  rather  indistinctly  foliated ;  and  its  fracture  is  strongly  shining, 
and  conchoidal,  with  large,  smooth  cavities. 

It  is  nearly  or  quite  opaque,  and  its  more  common  color  is  a  very 
dark  blue  or  black ;  but  its  fragments,  when  held  between  the  eye  and 
tlie  light,  transmit  a  dark  greenish  light  It  also  presents  other  shades 
of  blue,  or  is  purple,  or  even  greenish,  or  yellowish. 


283  VIDROLITE.  OTANITS. 

The  Ceylanite  eontains  alumine  68,  magnesia  1%  oxide  of  iron  16» 
silex  2  ;=98.  (Descotils*)  In  a  specimen  from  Akers,  in  Sweden,  Ber- 
zelius  found  alumine  72*25,  magnesia  14.63,  siiex  5.48,  oxide  of  iron  4.S6. 

f  Geological  HhiaHon  and  Localities.)  It  was  first  observed  in  the 
island  of  Ceylon,  in  the  sand  of  its  rivers,  with  tourmaline,  &c.  and  in  the 
same  island,  it  is  sometimes  imbedded  in  gneiss^ — In  Sweden,  at  Akers, 
it  occurs  in  pale  bluish  octaedrons,  often  irregular,  imbedded  in  granu^ 
lar  limestone  with  yellowish  mica. — At  Vesuvius  it  occurs  in  greenish 
crystals  in  the  cavities  of  certain  lavas. — At  Monte  Somma  in  rocks, 
sometimes  calcareous,  sometimes  composed  of  mica,  quartz,  feldspar* 
idocrase,  &c.  the  Ceylanite  ia  in  octaedrons  dark  blue,  greenish,  &c. 

Species  6.    FIBROLITE.    Boujrnov.  Jjmesok. 

Fibtolite.  Hmtif.  Brtngnknt,  PhiUipt,   Boumnttta.  Lucor. 

This  very  rare  mineral  is  composed  of  minute  fibres,  intimately 
united,  and  often  collejcted  into  little  bundles,  crossing  each  other  in 
various  directions.  ~  When  broken  perpendicularly  to  the  fibres,  it 
appears  compact  and  glossy.  It  is  a  little  harder  than  quartz ;  and  its 
specific  gravity  is  3.21.  By  friction,  according  to  Boumon,  it  phos- 
phoresces with  a  deep  red  liglit.  Some  of  the  fibres  appear  to  be 
rhomboid al  prisms.    Its  color  b  white,  or  gray* 

It  is  infusible  by  the  blowpipe.  It  contains  alumine  58.25,  silex  38, 
iron  0.75 ;  =  97.  ( Che nb vix) 

It  accompanies  the  corundum  from  the  Carnatic,  and  from  China. 

'      ,    I ..  Species  7.     CYANITE. 

KTUut.  Werner,  Hauftnann.  Diitbene.  Hauy,  BrengniarU  La  Cyanite.  Brtehant,  Sappare.  Smu- 
^ure,  Kirwan,  Pritmatie  Kyamteb  Jametwu  Cjaaite.  AVdtu  PhilUpe,  The  name  of  this  ipeeiet 
ii  pronounced  Kyauite. 

This  mineral  is  found  both  massive  and  in  regular  crystals.  It  is 
frequently  in  broad  or  compressed  six-sided  prisms,  with  bases  a  little 
inclined ;  two  opposite  lateral  edges,  which  belong  to  the  primitive 
form,  contain  angles  of  about  103^  ;  and  of  the  other  four  edges  two 
are  about  130°,  and  two  about  127**.  Or  this  crystal  may  be  viewed 
as  a  four-sided  prism,  truncated  on  two  of  its  lateral  edges,  diagonally 
opposite.  The  wider  faces  have  usually  a  much  stronger  lustre,  than 
those,  which  are  narrow. 

It  has  also  been  observed  in  eight-sided  prisms,  with  bases  either 
at  right  angles  to  the  prism,  or  inclined  at  an  angle  of  about  106%  or 
terminated  by  four-sided  pyramids.  The  primitive  form,  which  it  some- 
times presents,  is  an  oblique  four-sided  prism  with  bases  nearly  rhombic. 
The  angles  of  the  prism,  according  to  Phillips,  are  106°  15' and  73°  45'. 
The  laminee  separate  in  three  directions,  and  in  one,  the  divisions 
are  very  perfect ;  their  surfaces  are  more  or  less  shining  and  pearly. 
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The  crystals,  often  Yerj  long,  are  frequently  grouped.  Sometimes 
a  double  crystal  is  formed  by  the  union  of  two  crystals  in  the  direction 
of  their  length,  in  such  manner,  tha,t  a  cavity  or  reentering  angle  ex* 
ists  in  the  place  of  one  lateral  edge.  Sometimes  the  crystals  intersect 
each  other,  or  are  collected  into  groups,  either  parallel  or  diverging. 

It  scratches  glass,  when  the  edges  or  angles  of  its  laminoe  are  em* 
ployed,  but  is  itself  scratched  by  glass,  acting  perpendicularly  to  the 
surface  of  the  laminee.  Its  electric  powers  are  remarkable ;  for  th« 
electricity,  which  it  acquires  by  friction,  is  sometimes  positive,  and 
sometimes  negative. 

The  massive  varieties  are  composed  of  lamellce,  often  very  long^ 
sometimes  very  narrow,  sometimes  curved  and  interlaced ;  and  their 
fracture  often  appears  fibrous  with  broad,  diverging  fij)res.  Indeed 
these  lamell«,  situated  in  all  directions,  are  sometimes  so  intimately 
united,  that  the  mass  appears  to  be  composed  of  large,  granular  con- 
cretions, or  is  almost  compact*  The  lustre  is  always  more  or  less 
pearly.    Its  specific  gravity  lies  between  SAT  and  3.70. 

The  Cyanite  is  translucent,  and  its  crystals  are  often  transparent. 
Its  prevailing  color  is  hhie,*  varying  from  a  fine  Prussian  blue  to  sky 
blue,  or  bluish  white ;  it  also  occurs  bluish  green,  pale  green,  yellowish, 
or  even  gray  or  white,  and  sometimes  reddish.  In  some  cases  a  very 
intense  blue  appears  in  spots  or  stripes,  the  remainder  of  the  crystal 
being  a  pale  blue,  or  pearly  white. 

(Chemical  characters,)  It  is  infusible  by  the  common  blowpipe, 
even  when  supplied  with  oxygen  gas.  But  before  the  compound  blow- 
pipe it  is  instantly  fused  with  ebullition  into  a  white  enamel.  (Silli- 
MAN.)  A  specimen  from  St.  Gothard  yielded  Laugier  alumine  55.5, 
silex  58.5,  lime  0.5,  oxide  of  iron  2.75,  water  0.75  ;=s98.  In  another. 
Klaproth  found  alumine  55.5,  silex  43.0,  oxide  of  iron  OJ5;=s99. 

Its  laminee  are  harder  than  those  of  talc,  and  scarcely  unctuous,  or 
flexible ; — ^they  are  not  elastic,  like  those  of  mica,  which  they  usually 
scratch. — Its  infusibility  distinguishes  it  from  actynolite  and  tremolite. 

Var.  1.  RH^sTizFTE.  Jameson.  This  variety,  to  which  Werner 
has  given  the  name  of  Hhcetizit,  occurs  in  masses,  composed  of  aggre- 
gated fibres  or  laminee.  The  fibres,  sometimes  diverging  or  promis- 
cuous, have  usually  a  glistening  lustre,  either  pearly  or  silken.  It  is 
opaque,  or  feebly  translucent  at  the  edges.  Its  specific  gravity  is 
stated  at  3.10. — Its  colors  are  reddish  white,  red,  pale  yellow,  greenish 
or  bluish  gray,  or  grayish  white. 

It  occurs  at  Pfitzsch,  in  the  Tyrol,  sometimes  called  Rheetia.  Also 
it  Aschaffenburg,  in  gneiss  with  schorl. — In  the  United  States,  in  Mw 

*  Hence  its  name,  from  the  Greek,  »tmf9i,  blue  coi»r. 
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York^  at  King8briclge»  a  mineral,  resembling  tlie  Rheetizite,  is  found 
in  granular  limestone;  it  is  in  yellowish  white,  crystalline  ^nasses, 
laminated,  translucent  or  transparent.  (8chabffer.) 

(Oeological  situation  of  the  Species.)  The  Cyanite  is  found  in  prim- 
itive rocks,  especially  in  talc  and  mica  slate,  gneiss,  and  granite.  It  is 
frequently  accompanied  by  garnets,  staurotide,  quartz,  tourmaline,  &c. 

(Localities.)  Very  fine  crystals  of  Cyanite  are  found  on  St 
Gothard  in  a  delicate,  silver  white  mica  slate,  with  staurotide  and 
gamets^-^On  the  Saualp  in  Carinthia,  it  is  associated  with  garnets 
and  actynolite^ — ^In  the  Tyrol,  it  is  sometimes  red.   (Mac lube.) 

In  ^e  United  States.  In  Maryland,  20  miles  from  Baltimore,  on 
the  Falls  turnpike ;  its  crystals,  sometimes  5  inches  long,  are  usually 
pale  green,  rarely  blue,  and  imbedded  in  a  micaceous  rock ;  sometimes 
in  loose  masses,  composed  chiefly  of  Cyanite,  connected  by  quartz ;  it 
is  sometimes  associated  with  staurotide,  garnets,  and  niagnetic  iron ; — 
also  on  the  same  road,  7  miles  from  Baltimore,  both  crystallized  and 
massive.  (Qilmor.  Hatdmn.) — ^In  Temvsulvaniot  in  Chester  County, 
sometimes  in  masses  of  united  crystals  a  foot  in  length,  of  a  pale  blue 
color.  (WooDBRiDGE.)'^Also  at  Darby,  in  Delaware  County,  of  a 
fine  blue  color,  in  primitive  rocks.  (Cosrad,) — On  the  Springfield 
road,  abQut  200  yards  frpm  Darby  bridge,  it  occurs  in  tabular  or  com- 
pressed crystals,  vaiying  from  very  light  to  dark  Prussian  blue,  in 
gneiss ; — also  on  the  Wilmington  road,  11  miles  from  Philadelphia,  in 
very  dark  crystals ;— on  the  road  to  the  Lazaretto,  it  is  blue ;— also 
about  8  miles  up  the  Schuylkill ; — also  on  the  Wichicon,  4  miles  from 
its  mouth,  with  staurotide  and  garnets  in  mica  slate.  (Lea.) — ^Near 
Chesnut  hill,  in  Philadelphia  County,  it  is  also  in  mica  slate.  (Set- 
BE R  ft, J — In  Connectictttt  at  Litchfield  and  Harwinton,  in  large  and 
beautiful  blue  and  white  crystals,  or  in  crystalline  masses,  in  mica 
slate ; — also  in  small,  imperfect  crystals  in  mica  slate  near  New 
Haven ;— also  at  Watertown  in  loose  masses  of  granite  with  garnets. 
(SiLLiMAN.) — ^The  Cyanite  of  Litchfield  is  associated  with  quartz* 
talc,  feldspar,  mica,  garnets,  and  staurotide;  in  the  same  town  has 
been  found  a  detached,  crystalline  mass  of  Cyanite,  supposed  to  weigh 
1500  pounds,  containing  talc,  sulphuret  of  iron,  and  corundum,  and 
resting  on  mica  slate; — at  Cornwall,  it  is  in  gneiss  with  graphite. 
(Brace.) — Also  near  the  N.  £.  corner  of  Haddam,  in  tlie  parish  of 
Middle  Haddam,  in  crystalline  masses  from  6  to  8  inches  long,  either 
loose,  or  in  mica  slate.  (Eaton.) — In  Massaxhusetts,  at  Chesterfield, 
Hampshire  County,  where  it  was  discovered  by  Dr.  Hunt  of  Northamp- 
ton ;  its  crystals  are  sometimes  very  fine,  and  its  blue  color  is  often 
remarkably  beautiful ;  it  is  associated  with  garnets,  quartz,  &c. — ^At  the 
locality  last  mentioned,  it  is  sometimes  in  masses,  composed  entirely 
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of  Cyanite  and  quartz,  and  presenting,  in  some  cases,  bladed  or  imper- 
fect prisms  two  feet  long,  and  from  one  to  two  inches  wide,  of  a  fine 
blue  color.  (WRBsfRR*) — At  Conway,  in  mica  slate.  (Eaton. J — At 
Plainfield,  of  a  delicate  blucYJl  Poiirsa,)-^Ai  Granville,  in  mica  slate. 
(Be WET. J — At  Deerfield,  also  in  mica  slate.  (HiTCHcocK.)-^\n  VeV' 
mottf ,  at  Grafton,  in  massive  garnet  (Ha  l  l.) — At  Norwich,  in  laminated 
masses  and  imperfect  crystals,  with  quartz  and  mica.  (W.  •Allen,) — 
At  Bellows  Falls,  in  loose  masses  of  primitive  rocks.  (Silljman,) — In 
JWw  Hampshires  at  Charlestown,  5  miles  E.  from  the  village,  it  is  abun- 
dant, has  a  very  dark  blue  color,  and  is  imbedded  in  quartz.  (Hall. J 

Species  8.    STAUROTIDE.    Haut.  Brongnjart. 

Gmalit.  Werner.   CJreoatite.  Jameton.  Brochant,   SUaroUth.  Haiumann.  Stanrolite.  AUdn. 

PhUUp*, 

This  -mineral  is  always  crystallized  in  prisms,  either  single,  or  in- 
tersecting each  other  at  given  angles.  Its  primitive  form,  under  which 
It  sometimes  appears,  is  a  four-sided  prism,  whose  bases  are  rhombs, 
with  angles  of  129''  30'  and  50**  30' ;  or»  according  to  Phillips,  of  129** 
SO'  and  50**  40'.  Its  integrant  particles  are  triangular  prisms.  Of  its 
secondary  forms  the  following  are  the  most  common. 

A  tnx-sided  prism,  or  the  primitive  form,  truncated  on  its  two  acute 
hteral  edges  by  planes,  forming  with  the  contiguous  sides  angles  of 
115**  15'.  The  four  planes,  which  form  the  two  most  obtuse  lateral 
edges  of  this  prism,  viz.  those  of  129**  30',  are  in  general  broader,  than 
the  other  two ;  sometimes,  however,  these  edges  of  129°  30'  are  formed 
by  the  meeting  of  one  wide  and  one  narrow  plane,  by  which  the  ap- 
pearance of  the  crystal  is  much  altered.  • 

The  preceding  prism  is  sometimes  truncated  at  each  extremity  (PI. 
Ill,  fig.  30.)  on  the  two  solid  angles,  which  terminate  the  two  most 
obtuse  lateral  edges ;  in  some  specimens  these  truncations  form  a 
bevelment,  or  diedral  summit. 

Two  prisms,  belonging  to  either  of  the  preceding  varieties,  often 
intersect  each  other,  sometimes  at  right  angles,  and  sometimes  (PI.  Ill, 
fig.  31.)  at  angles  of  60**  and  120*^.  In  some  instances  one  prism  enters 
or  barely  traverses  the  other  without  actually  intersecting  it,  that  is, 
it  projects  on  one  side  only. — Sometimes  also  three  prisms  decussate 
each  other.  The  surface  of  the  crystals  is  sometimes  smooth  and  feebly 
ihining,  and  sometimes  rough  and  nearly  duli^ — In  general,  the  prisms, 
which  intersect  each  other,  are  shorter  and  more  opaque  than  the  single 
^sms,  and  their  surface  has  usually  less  lustre. 

The  Staurotide  feebly  scratches  quartz,  but  does  not  easily  give  fire 
with  steel.  Its  structure  and  fracture,  in  the  direction  of  the  axis,  is 
imperfectly  foliated ;  its  cross  fracture  is  uneven  or  a  little  conchoidal ; 
Hs  lustre  is  moderately  shining,  and  sometimes  resinous. 
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It  is  ofteB  opaque^  sometimes  translucent,  especially  in  the  mogle 
crystals.  Its  color  is  reddish  brown,  often  very  dark  or  even  blackiih 
brown,  or  sometimes  grayish.  Its  specific  gravity  is  between  3.28  and  3  JdO. 

Before  the  blowpipe  it  does  not  melt ;  but  its  surface  is  converted  into 
a  kind  of  black  frit.  It  is  composed,  according  to  Klaproth,  of  alumine 
52.£5,  silex  9.7,  oxide  of  iron  18.50,  oxide  of  manganese  0.25 ;»  98.  In 
another  specimen  Vauquelin  found  alumine  47,  silex  30.6,  lime  3,  oxide 
of  iron  15.3 ;» 95.9.     It  often  contains  foreign  minerals  imbedded. 

Its  form  and  infusibility  distinguish  it  from  the  garnet 

(Geological  siftiotum  ami  Localities.)  The  Staurotide  has  been  found 
only  in  primitive  rocks,  and  most  frequently  perhaps  in  mica  slate.  It  thus 
occurs  at  St.  Gothard,  often  accompanied  by  cyanite ;  its  crystals  are  often 
translucid,  and  have  the  reddish  brown  color  of  the  garnet — In  Brit- 
tany, it  is  in  a  micaceous  clay,  which  appears  to  be  the  result  of  decom- 
position^— ^In  the  north  of  Scotland  in  mica  slate,  in  large,  dark  lead  gray 
prisms,  both  simple  and  crossed. — It  also  occurs  in  argilUte  and  gneiss. 

In  the  United  States^  On  the  shore  of  Lake  Huron,  east  from  Sag- 
anaum  bay,  in  mica  slate.  (Schoolcraft.) — In  Vtrginia^  in  Campbell 
County.  (T.  D.  Forte r.) — In  Maryland^  7  miles  from  Baltimore,  in 
mica  slate,  sometimes  with  cyanite.  (Be  Butts.) — In  Pennsylvania, 
Mon^mery  County,  on  the  Schuylkill,  8  miles  from  Philadelphia,  in 
rocks  abounding  with  talc  (fVisYER*) — Also  12  miles  from  Philadel- 
phia in  mica  slate.  (Conrjd.) — On  the  Wichicon,  8  miles  from  Phila- 
adelphia,  it  occurs  in  reddish  brown  six-sided  prisms  with  diedral  sum- 
knits,  and  is  associated  with  cyanite  and  dodecaedral  garnets  in  gneiss. 
(Lea.) — In  Mw  Fork,  3^  miles  from  the  city,  on  the  bank  of  the 
Hudson,  in  mica  slate,  sometimes  in  short  but  very  perfect  four-sided 
prisms,  truncated  on  the  acute  lateral  edges,  and  terminated  by  diedral 
summits,  and  sometimes  forming  an  imperfect  cross.  (Pierce  ^ 
Torre  r.) — In  Connecticut,  at  the  notch  of  the  mountain  in  Bolton, 
also  in  East  Hartford,  and  Tolland,  in  large  crystals,  often  forming 
the  cross,  in  mica  slate,  with  garnets ; — also  on  Beacon  hill,  14  miles 
from  New  Haven,  in  mica  slate  with  garnets.  (8jllimas.)'^A\8o 
at  Litchfield,  in  mica  slate,  presenting  six-sided  prisms,  either  single 
or  forming  a  cross.  (Brace.) — ^Also  at  Chatham,  in  mica  slate. 
(Eaton.) — At  Harwinton,  it  presents  very  perfect  crystals  in  granite 
with  cyanite.  (Woodbridge.) — In  Massachusetts,  at  Sheffield,  in 
small  well  defined  crystals  with  garnets  in  mica  slate.  (Dewet.) — 
Also  at  Northfield,  1  mile  east  from  the  village,  in  mica  slate  with  gar- 
nets. (Hitcbcock) — ^At  Cummington,  in  dark  brown  crystals  in  mica 
slatO)  two  or  three  prisms  being  often  united,  without  intersecting  each 
other.  (J.  Porter.)— Aho  at  Middlefield  in  mica  slate.  (Eaton.J 
-^4x1  Vermont,  at  Chester,  associated  with  yellow  mica  and  gametcu 
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(BALL*)^^fn  Mhitf  MampMrt^  near  Bellowa  FallSr  in  ti^ite. 
f  Aixx«J— In  Jlfiiiii€»  at  Winthrop^  Sidney,  Hallowell,  &c.  At 
Wintiirop!,  it  is  very  abundant  in  mica  slat^ ;  the  crystals  are  ofiaque 
and  of  various  sizes,  sometimes  blackish  brown  with  smooth,  glistening 
snrfiices,  and  sometimes  brown  or  reddish  brown  with  a  rough  surfeu^e ; 
they  frequently  contain  minute  garnets  or  scales  of  mica.  Single 
prisms,  double  prisms,  crossing  at  right  and  oblique  angles,  and  even 
three  prisms,  intersecting  each  other,  sometimes  all  occur  in  the  same 
small  specimen. — Also  at  Harpswell,  where  it  is  abundant  in  mica  slate. 

8PECJES  9.    FINITE.    Haut.  Jambsoh. 

finit.  Werner,  Bmumamu    Pmhe.  Brmgidart,  Bndtamu  AlUn,  FkU^,    aJjcMdle.  Kirwm, 

The  Finite  has  hitherto  been  found  only  in  crystals.  Their  primi- 
tive form,  and  that,  which  they  usually  present,  is  a  regular  six-sided 
prism.  All  its  edges  are  liable  to  truncation,  by  which  it  may  become 
a  nine  or  twelve-sided  prism.  Sometimes  four  sides  of  the  crystal  are 
unduly  extended  at  the  "expense  of  the  others,  and  give  it  the  appear- 
ance of  a  four-sided  prisiti,  truncated  on  two  of  its  edgesw— Sometimes 
ihe  solid  angles  are  truncated. — Sometimes  the  lateral  edges  are  bevel- 
led.— Sometimes  the 'crystals  have  a  cylindrical  aspect; — and  some- 
times they  cross  each  other  at  right  or  oblique  angles. 

These  crystals  are  brittle.  Their  structure  is  sometimes  more  (Mr 
leas  foliated,  parallel  to  the  sides  of  the  pHmitive  form;  and  some 
crystals  separate  into  very  distinct  layers,  parallel  to  their  bases.  Their 
fracture  is  uneven  or  splintery;  and  their  lustre,  sometimes  feeble, 
is,  on  certain  parts,  glistening  and  slightly  metallic  or  resinous. 

The  Finite  is  easily  scraped  by  a  knife,  and  sometimes  adheres  ti^ 
die  tongue.  Its  powder  is  unctuous  to  the  touch,  and,  when  moistened 
by  the  breath,  usually  exhales  a  strong,  argillaceous  odor.  Its  color  it 
brown,  tinged  with  black,  green,  or  red,  also  blackish  green,  or  gray^ 
either  dark  or  light.  The  surface  is  sometimes  colored  by  a  brown  or 
rsddisk  oxide  of  iron.  It  is  nearly  or  quite  opaque,  except  in  the  brown 
vuieUes,  which  are  a  little  translucid.  Its  specific  gravity  is  about  2.95. 

(Chemical  characters.)  Before  the  blowpipe  it  is  infiisible.  A 
specimen  from  Saxony  yielded  RIaproth  alumine  63.75,  silex  d9.50, 
oxide  of  iron  6.75.  In  another  friom  France,  Drappier  found  alumine 
4S.0,  silex  46.0,  oxide  of  iron  2.5,  loss  by  calcination  7X);«b9T.5. 

f  Geological  situation  and  Localities.  J  The  Finite  was  discovered 
aear  Schneeberg,  in  Saxony,  in  a  mine  cidled  Fini ;  hence  its  name^ 
It  is  there  imbedded  in  granite^ — ^In  Auvergne,  France,  it  is  imbedded 
in  granite  or  porphyritic  sienite ;  these  crystals  are  sometimes  a  littie 
translucent,  and  the  transmitted  light  has  a  tinge  <^  green  or  gray.  In 
file  Alps  of  Savoy,  at  Brevent,  it  occurs  in  fine  crystals^— *Ia  Cornwall, 
at  St  Michael's  Mount,  it  is  imbedded  in  granite. 
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In  the  United  States.  In  ConnectiaU,  at  Haddam,  in  a  micaceous 
rock ;  the  crystals  are  sometimes  severa]  inches  long,  and  considerably 
regular.  (Sillimah.) — At  the  same  place,  crystals  one  inch  in  di- 
ameter occur  in  rolled  masses  of  granite.  (Webstbm.J — ^In  JWv 
Hampshire,  at  Bellows  Falls,  are  found  light  gray,  cylindrical  crystals 
from  I  to  ^  of  an  inch  in  diameter,  and  sometimes  2  inches  long.  They 
occur  near  the  surface  of  granitic  rocks,  and  appear  to  be  Finite ;  but 
their  form  has  been  injured  by  the  action  of  water.  (Halu) 

8PBCJES  10.    BUCHOLZITE.    Bbandes. 

The  colors  of  this  recently  discovered  mineral  are  white  and 
black,  appearing  in  spots.  In  thin  fragments,  it  is  feebly  translu- 
cent It  scratches  glass,  but  is  scratched  by  quartz.  Its  structure  is 
fibrous,  the  fibres  being  more  distinct  in  the  black,  than  in  the  white 
spots.  In  some  cases,  however,  its  structure  is  imperfectly  foliated. — 
It  has  a  glistening  lustre ;  and  its  cross  fracture  is  partly  conchoidal. 

A  specimen  from  Tyrol  yielded  alumine  50.0,  silex  46.0,  potash  1.5, 
oxide  of  iron  2.5.  (Brandbs.J 

It  is  found  in  Yoghtland,  near  Hartmannsdorf,  in  aluminous  slate ; 
— also  at  Wiesenbad,  where  its  gangue  is  amethyst; — also  in  the  Tyrol. 

Spmcjbs  11.    NEPHELINE.    HAur.  Jambson. 

Ke^lMlkic.  BrMigntmt,  Bnehanu    VeplMlia.  ff^mer.  Bmummm.   Soaunite.  AikUu  PhUUpr. 

This  mineral,  sometimes  in  grains,  is  more  commonly  in  small, 
regular  six-sided  prisms,  whose  terminal  edges  are  sometimes  trun- 
cated. Its  structure  is  foliated,  parallel  to  the  faces  of  this  six-sided 
prism,  which  is  its  primitive  form.  It  has  a  conchoidal  cross  fracture, 
and  a  shining  vitreous  lustre.  Its  angles  are  sufficiently  hard  to 
scratch  glass  ;  and  its  specific  gravity  is  about  2.65.  Its  color  is  white, 
grayish  or  yellowish  white,  or  greenish  gray*  It  is  translucent,  and 
sometimes  almost  transparent 

By  the  blowpipe  it  melts  with  difficulty  into  a  transparent  glass. 
In  nitric  acid  its  more  transparent  fragments  become  cloudy  or  par- 
tially opaque ;  and  hence  its  name  from  the  Greek  vf ^f  a«,  a  doud.  In 
warm  nitric  acid,  its  fine  powder  forms  a  jelly.  It  contains  alumine 
49,  silex  46,  lime  2,  oxide  of  iron  1  ;=  98.  CVa  ujiublin.J 

It  is  harder  than  the  phosphate  of  lime,  and  does  not  phosphoresce 
on  hot  coals,  like  certain  crystals  of  that  mineral,  which  it  resembles. 
-—It  is  less  hard  than  the  emerald ;— and  it  differs  from  the  meionite 
in  crystalline  form  and  structure. 

This  mineral  was  first  found  at  Mount  Somma,  near  Vesuvius,  in 
the  cavities  of  granular  limestone  and  lava,  where  it  is  associated 
with  mica,  hornblende,  ceylanite,  idocrase,  and  meionite*  It  also 
occurs  at  Capo  di  Boye,  near  Rome,  in  fiasures  of  basalt 
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The  Pseudo'Mphdine  or  Fseudo^Sommile  of  Bellevtie  agrees  in  all 
its  more  important  characters  with  the  Nepheline>  of  which  it  appears 
to  be  a  variety.  It  occurs  near  Rome,  at  Capo  di  Bove>  in  very  minute 
six-sided  prisms,  which  are  sometimes  acicular. 

Species  12,    ANDALUSITE. 

An^lanU  Werntr.  Hau*man$u   FeUbpath  mpjn,  Hmty,  Breehant,   Promatie  Andjauitte.  Jametmt 

Andalooaite.  BnngniarU    Andaluaite.  AUdtu  Philiip*, 

The  hardness  of  this  mineral  is  nearly  equal  to  that  of  corundum ; 
for  it  scratches  quartz,  and  sometimes  spinelle.  Its  specific  gravity 
extends  from  3.16  to  3.20.  It  occurs  massive,  and  also  in  four-sided 
prisms,  ^ther  rectangular  or  slightly  rhombic.  These  prisms,  which 
are  divisible  in  the  direction  of  one  of  the  diagonals  of  the  base,  are 
said  to  be  sometimes  truncated  on  their  lateral  edges  and  solid  angles. 
—-Its  structure  is  foliated,  more  or  less  perfectly;  and  it  presents 
natural  joints  in  directions  parallel  to  the  sides  of  a  four-sided  prism, 
nearly  or  quite  rectangular.  Its  laminee  have  a  moderate  lustre ;  and 
the  cross  fracture  is  usually  splintery  or  uneven. — Its  colors  are  flesh 
red,  reddish  white,  brown,  reddish  brown,  violet,  gray,  or  grayish  black. 
It  is  a  little  translucent,  but  often  at  the  edges  only. 

It  is  perfectly  infusible  by  the  blowpipe.  It  contains  aluniine  52, 
silex  38,  potash  8,  iron  2.  (Vauquelin.) 

It  differs  from  feldspar  by  its  greater  hardness,  and  its  infusibility ; 
— and  from  corundum  by  its  structure  and  less  specific  gravity.  Some 
mineralogists,  however,  are  inclined  to  consider  this  mineral  feldspar 
intimately  mixed  with  corundum — and  hence  its  hardness. 

(Qtdlogical  situation  and  Localities,)  The  Andalusite  has  beem 
found  in  primitive  rocks  only.  It  was  first  observed  in  Andalusia,  in 
Spain  ;  and  hence  its  name.  In  Castile,  it  occurs  in  granite. — ^In 
Forez,  in  France,  it  exists  in  a  vein  of  feldspar,  traversing  granite. — 
Near  Freyberg,  and  at  Penig,  Saxony,  it  occurs  in  mica  »late.-^n 
Scotland,  it  is  found  in  Aberdeenshire  in  gneiss ;  and  in  the  isle  of  Unst 
in  mica  slate. — In  Ireland,  it  occurs  in  mica  slate  near  Douce  Moun- 
tain in  the  County  of  Wicklow,  and  at  Killiney  in  the  County  of  Dub- 
lin. In  the  former  County,  it  is  sometimes  in  grayish  black,  slender, 
imperfect  prisms,  variously  aggregated.  Near  Mount  Cadeen,  in  the 
east  of  Ireland,  it  is  very  abundant  in  mica  slate,  and  sometimes 
presents  itself  in  reddish  or  hair  brown,  translucent  prisms;  some- 
times also  the  crystals  are  arranged  in  cruciform  or  stellular  groups. 
(WEAVER,)-^Y\xi^  specimens  are  found  in  the  Sysser  Alp. 

In  the  United  States.  In  Maine,  at  Readfield,  from  which  place 
I  have  seen  only  one  small  specimen ;  it  appears  to  have  been  taken 
from  granite. 
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Species  Id.    LAZULITE. 

Itfolkli.  ITrmer.   LMttUfdeVorner.  An^*   Le  Ltzalifke.  JTrarAone.   LwnlitedeKlnyrodLlfcwy 
idart.   Axarit»  .AniMtfMi.    Koniiger  Lnolkh.  Hmumtmn.   Luolite.  ifttia.  PMIi^. 


Its  usual  color  is  a  li^t  indigo  Uue,  but  4arker  than  smalt  bine. 
It  is  opaque,  or  translucent  at  the  edges.  When  crystallized,  its  form 
i9  an  oblique  four-sided  prism,  sometimes  terminated  bj  four-sided 
pyramids,  whose  finces  correspond  to  the  lateral  edges  ;— or  a  six-sided 
prism.  Sometimes  also  its  crystals  are  described  as  octaedrons,  trun- 
cated on  all  the  edges,  and  passing  into  dodecaedrons  with  rhombic 
faces.  The  crystals  are  often  imperfect,  and  sometimes  acicular^— It 
also  occurs  in  small  masses  from  the  size  of  grains  to  that  of  a  hazel 
nut — ^It  has  a  foliated  structure,  and  is  divisible  into  prisms,  which 
appear  to  be  slightly  rhombic. — Its  lustre  is  vitreous,  and  moderately 
shining;  and  its  cross  fracture  is  uneven.  It  is  brittle,  scratches 
glass,  and  yields  a  bluish  white  powder. 

Before  the  blowpipe  it  is  infusible,  but  becomes  light  gray,  and 
earthy.  With  borax  it  forms  a  yellowish*  glass.  Its  color  is  not 
attacked  by  pure  alkalis ;  and  acids  have  but  a  feeble  action  on  this 
mineral.  It  contains  alumine  66.0,  silex  10.0,  magnesia  18.0,  lime  ^.O, 
oxide  of  iron  2.5; as  98.5.  (Tromsdorf*) 

(Localities.)  This  mineral  occurs .  massive  in  Yorau,  in  Stiria» 
with  quartz  and  mica,  in  a  thin  vein,  traversing  mica  slate^ — In  Salz- 
burg, it  is  crystallized  in  argillite,  with  quartz,  &c^— It  is  also  found 
in  Austria  and  the  Tyrol,  imbedded  in  quartz. 

Subspecies  1.    Blue  Spar.    Jjmeson. 

Bbnspatli.  Werner,    Feldipath  Uea.  Hauy,  Brongniart,    Bl«e  Felspar.  Jikitu  PMlUpf,    SpUCbriger 

hartatem.  Houtmwuu 

This  mineral  does  not  greatly  differ  from  the  Lazulite  in  com- 
position, and  very  considerably  resembles  it  in  external  characters. 

Its  colors  are  pale  smalt  blue,  sky  blue,  and  bluish  white.  It  is 
commonly  translucent  at  the  edges  only;  and  its  powder  is  nearly 
white.  Its  structure,  especially  in  one  direction,  is  foliated,  and  it  is 
with  some  difficulty  divisible  into  four-sided  prisms,  which  are  nearly 
or  quite  rectangular.  Its  fracture  is  somewhat  splintery,  or  uneven, 
with  a  glistening  lustre.  It  scratches  glass,  but  is  less  hard  than 
quartz.    Its  specific  gravity  is  3.06. 

Before  the  blowpipe  it  whitens,  and  forms  a  kind  of  frit,  but  does 
not  melt  into  an  enamel.  It  contains  alumine  71.0,  silex  14.0,  mag^ 
nesia  5.0,  lime  3.0,  potash  0.25,  water  5.0,  oxide  of  iron  0.75  ;aBB99. 
CKlaproth,J 

This  mineral  has  been  found  only  near  Krieglach,  in  Stiria,  where 
it  forms  part  of  an  aggregate  with  quartz,  mica,  and  garnet 
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Species  14.    CHRYSOBERYL.    KinwAs.  Jameson. 

jttiMfcwil*  Werner.    Cymopfauie.  Hmty.  BrMgnktrt.  AMn.     Le  ChryMHoyL  BnehmH.    Ckryw 

boryL  Ha$itmaitn,  PkUEpi. 

This  mineral  ranks  next  to  the  sapphire  in  hardness.  Hence  it 
scrstches  the  topaz,  and  usually  the  spinelle.  It  possesses  double  refrac- 
tion ;  and  very  frequently  exhibits  a  remaiiEable  reflection  of  a  bluish 
or  milk  white  light,  which  seems  to  play  in  the  interior  of  the  crystal. 
It  often  occnrs  in  grains,  or  small,  rounded  masses,  and  sometimes  in 
crystals,  whose  primitive  form  is  a  rectangular,  four-sided  prism.  Its 
secondary  forms  are  all  prismatic.  Sometimes  it  appears  in  regular 
six-sided  prisms,  often  so  short,  that  tiiey  become  six-sided  tables. 
Sometimes  these  prisms  or  tables  are  truncated  on  their  terminal 
edges,  and  the  crystal  then  assumes  the  aspect  of  an  eight-sidbd 
prism  (PL  III,  fig.  32.),  terminated  by  six-sided  summits ;  sometimes 
also  each  summit  has  four  or  ten  faces. 

Its  fracture  is  conchoidal  or  undulated,  and  splendent,  with  a  lustre 
somewhat  resinous.  Its  structure  is  sometimes  foliated,  parallel  to  the 
axis  of  the  prism.  Its  specific  gravity  extends  from  3.60  to  3.80 ;  by 
friction  it  easily  becomes  electric. 

It  is  more  or  less  transparent,  or  only  translucent.  Its  color  is 
green  of  different  shades,  usually  pale,  or  even  greenish  White,  but 
ofiten  more  or  less  mingled  with  yellow,  and  sometimes  with  brown» 

It  is  infusible  by  the  blowpipe.  It  contains  alumine  71.5,  silex  18, 
lime  6,  oxide  of  iron  1.5  ;si97.  (Klapsotb.J 

The  Chrysoberyl  is  harder  and  heavier  than  the  emerald,  which  it 
resembles,  and  sometimes  accompanies. — ^It  is  not  electric  by  heat, 
like  certain  topazes  of  a  similar  color. 

(Geological  situation.)  This  mineral  has  been  brought  from  Brazil 
and  Ceylon,  but  little  is  known  of  its  original  situation  in  those  places^— 
In  BrazH,  it  is  associated  with  topaz  in  alluvial  soil,  or  occurs  in  sand- 
8tone.i7-In  Ceylon,  it  occurs  with  ruby  and  sapphire  in  the  sand  of  rivers. 

In  the  United  States.  In  Connecticut,  at  Haddam,  on  Connecticut 
liver,  the  Chrysoberyl  occurs  in  granite  in  six-sided  prisms  and  six- 
sided  tables,  sometimes  truncated  on  the  terminal  edges;  its  color 
'varies  from  greenish  yellow  to  yellowish  green.  This  granite  is  large 
^;rained,  composed  chiefly  of  white  feldspar  and  gray  quartz,  and  con* 
'tains  garnets,  which  are  sometimes  very  large,  also  tourmaline,  emerald» 
^md  white  fibrous  talc.  (Silliman.) — ^The  six-sided,  tabular  crystals 
m(  thb  Chrysoberyl  are  sometimes  nearly  one  inch  long,  and  half  an 
Inch  wide ;  and  the  granite,  which  contains  them,  appears  to  be  a  vein> 
traversing  gneiss.  (JFebstbb.J 

(Uses)  The  Chrysoberyl  is  considerably  employed  in  jeweller j 
ib^  necklaces^  ringstones,  eardrpps^  &c. 
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Species  15.     TOPAZ.     Werser. 

■  Oiliee  ftnatfe  ■Innuneuie.  Aoiiy.    Topuc  Brmigi^an,  Brtehant.    Pritmatk  Toptx.  Jwmemu 

Edler  Topaz.  JSiemMiaiiii.    Topaz.  Aikin,  PfdUip*, 

The  Topaz  maj,  in  general,  be  reco^ised  by  the  eye.  It  is  almost 
always  in  prismatic  crystals,  which,  at  first  view,  seem  to  have  only  four 
«des,  with  rhomboidal  bases.  Their  sides  are  longitudinally  striated^ 
their  terminating  planes  smooth,  and  their  surface  has  usually  a  high 
lustre.  They  have  never  been  observed  under  their  primitive  form, 
which  is  an  octaedron,  according  to  Haiiy,  who  has  described  ten 
secondary  forms.  More  than  thirty  forms  have  -been  observed,  accord- 
ing to  Phillips.    We  select  a  fow  of  the  more  common. 

The  crystal  (PI.  Ill,  fig.  25.)  is  an  eight-sided  prism,  with  a  four- 
sided  summit.  When  terminated  by  pjrramids  at  both  extremiti^, 
which  is  rarely  the  case,  the  two  pyramids  differ  from  each  other. 
Two  opposite  lateral  edges  contain  each  an  angle  of  93°  6';  two 
others  an  angle  of  124?  22';  and  each  of  the  remaining  four  edges  a 
very  obtuse  angle  of  161°  16',  thus  giving  the  cr3rstal  the  general 
aspect' of  a  four-sided  prism. 

Sometimes  the  pyramid,  in  the  preceding  variety,  has  two  addition- 
al faces,  which  stand  on  the  least  obtuse  edges,  and  are  inclined  to  each 
other  in  an  angle  of  91^  58' ;  these  two  sides  sometimes  meet  in  a  line 
and  give  the  termination  a  cuneiform  or  bevelled  appearance. 

Sometimes  the  six^ided  summit  of  the  preceding  variety  is  truncat- 
ed (PI.  Ill,  fig.  26.)  by  a  plane,  perpendicular  to  the  axis  of  the  prisnu 

Another  form  (PI.  Ill,  fig.  27.)  is  an  eight-sided  prism,  one  summit 
having  six,  and  the  other  ten  faces. — Indeed,  nearly  all  its  forms  may 
be  referred  to  4,  6,  8,  or  12  sided  prbms  variously  terminated,  some- 
times even  by  fifteen  faces. 

It  is  sometimes  cylindrical,  or  occurs  in  laminated,  or  in  rolled  masses. 
Though  easily  broken,  it  scratches  quartz,  but  is  less  hard,  than  the 
spinelle.  Its  structure,  parallel  to  the  base  of  the  prism,  is  foliated.  Its 
fracture  is  more  or  less  conchoidal.  Its  lustre  is  strong  and  vitreous  ; 
ks  refraction  double ;  and  its  specific  gravity  varies  from  3.46  to  3.60. 

Some  varieties,  particularly  those  found  in  Brazil  and  Siberia^ 
acquire  electricity  by  heat ;  the  two  summits  possess  opposite  elec- 
tricities, and  have  at  the  same  time  a  different  conformation.  (See 
Introd.  167.)  The  Topaz  from  Saxony  easily  becomes  electric  by 
friction ;  and  sometimes  by  heat.  (Uaut,) 

It  is  transparent,  or  only  translucent.  It  is  sometimes  limpid  as 
quai*tz ;  but  its  prevailing  color  is  yellow,  often  a  pale  or  wine  yellow^ 
sometimes  tinged  with  red,  orange,  or  green,  and  thence  passing  to  red 
•r  a  pale  green,  greenish  blue,  greenish  or  yellowish  white,  and  even 
to  gray,  white,  or  blue. 
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(Ckemieat  eharaeters.)  Before  the  blbwpipe  it  is  infusible;  but 
when  long  exposed  to  the  greatest  heat  of  this  instrument,  it  becomes 
superficially  glazed.  By  the  compound  blowpipe,  in  which  the  flame 
of  boming  hydrogen  is  urged  by  a  stream  of  oxygen  gas,  the  Saxon 
Topaz  melts  with  ebullition  into  a  white  enamel.  (Sillimas.)  The 
yellow  Bfazdlian  Topaz,  strongly  heated,  becomes  rose  red ;  and  the 
Saxon  Topaz,  when  gently  heated,  white.*  A  mean  of  three  analyses 
by  Vauquelin  on  specimens  from  Saxony,  Siberia,  and  Brazil,  gives 
alumine  49,  silex  29.3,  fluoric  acid  19 ;  a  little  iron  is  sometimes 
present,  and  there  was  a  loss  of  2  in  each  analysis.  A  Saxon  topaz 
yielded  Klaproft  alumine  59.0,  silex  .'rS.O,  fluoric  acid  5.0; » 99-  In 
the  same  variety  Berzelius  found  alumine  57>5i  silex  34.2,  fluoric  acid 
7.8  ;=Bs99.5.  In  a  specimen  from  Brazil,  the  same  chemist  found  alu- 
niilie  58.4,  mlex  S4.0,  fluoric  acid  7.8 ;» 100.2.  The  powder  of  the 
Topaz  IB  the  course  of  a  few  hours  changes  the  vegetable  blue  to  green. 
Does  not  this  indicate,  that  its  analysis  is  yet  imperfect? 

A  careful  examination  of  its  comparative  hardness,  its  specific 
gravity,  double  refraction,  and  electric  powers,  will  be  sufficient  to 
distinguish  it  from  the  sapphire,  spinelle,  chrysoberyl,  quartz,  and 
emerald,  even  when  all  these  substances  are  deprived  of  their  native 
form  by  the  lapidary. 

Var.  I.  PTB0FUTSAUT£.t  Jameson,  It  occurs  in  small  roundish, 
or  prismatic  masses,  either  translucent  or  opaque,  having  a  greenish 
white  or  pale  bluish  green  color.  Its  structure,  in  one  direction,  is 
distinctly  foliated,  with  a  strong  lustre.  Its  fracturcf  is  uneven  or 
conchoidal,  and  nearly  or  quite  dull.  Its  hardness  difi*er8  little  from 
that  of  the  common  variety  of  topaz ;  and  its  specific  gravity  is  3.45. 

Before  the  blowpipe  it  is  infusible ;  but  suffers  the  same  changes 
iis  the  common  topaz.  It  contains,  according  to  Berzelius,  alumine 
57.7,  silex  34.4,  fluoric  acid  7.8;=:  99.9. 

It  is  found  at  Finbo,  near  l^ahlun,  in  Sweden,  in  granite,  from  which 
it  is  separated  by  a  layer  of  talc.    The  granite  forms  a  vein  in  gneiss. 

C Geological  situation  and  Localities. J  The  Topaz  appears  to  be- 
long almost  exclusively  to  primitive  rocks,  and  more  particularly  to  the 
oldest.  In  Siberia,  in  the  Uralian  mountains,  it  is  found  in  graphic 
granite,  with  beryl  and  quartz. — In  Saxony  and  Bohemia,  it  is  found 
in  granite,  or  in  veins,  winch  traverse  granite,  gneiss,  and  mica  slate, 
with  oxide  of  tin,  apatite,  &c.  At  Schncckcnstein,  in  Saxony,  is  an 
aggregate  of  quartz,  schorl,  mica,  Topaz,  &c.  hence  called  Ihpax  rode, 
— In  Brazil,  in  the  district  of  Villa  Rica,  it  occurs  in  primitive  rocks, 

*  WlMn  Uinf  ahered,  tlie  Suim  topaz  ii  aometimn  sold  for  diamoiul ;  aad  Uke  BiaiUian  topaz 
ftr  mby  or  pale  t^nelle* 

t  PfropkyiaUtk.  BlHngtr*    PbywUth.  Ubiicr.    Gemeiner  Topaz.  fftiiumMnn,    PTTopbjiaUte. 
JfUn.  PhUUfg. 
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or  in  earths  resulting  from  their  disintegration*  and  is  sometimes  asso- 
ciated with  chlorite,  or  contained  in  chlorite  slate  with  quartz»*&c. — 
In  Silesia  and  Salzburg,  tlie  Topaz  is  found  in  argillite« — In  Cornwall, 
it  is  associated  with  oxide  of  tin,  apatite,  &c.  in  veins,  which  traverse 
granite  and  argillite.-*-The  Topaz  is  sometimes  found  in  alluvial  earths, 
which  have  proceeded  from  the  disintegration  of  primitive  rocks.  In 
tliis  manner  it  occurs  in  Aberdeenshire  in  Scotland,  with  rock  crystal 
and  J>eryL  An  entire  crystal,  probably  the  largest  ever  seen,  has  been 
found  in  Aberdeenshire,  weighing  more  than  7  ounces  troy ;  and  a 
fragment  of  another,  weighing  more  than  one  pound.    (Jamesom.J 

(Uses  and  Remarks.)  When  the  Topaz  is  without  flaws  and  of  a 
pure  yellow,  it  is  much  employed  in  jewellery.  In  general,  the  Saxon 
Topaz  presents  a  pale  yellow ;  the  Brazilian,  a  deeper  yellow,  some- 
times tinged  with  red,  or  is  entirely  red ;  and  the  Siberian  Topaz  is 
usually  colorless,  white,  pale  greenish  blue,  or  greenish  white,  the  last 
of  which  is  the  predominant  color  of  the  Topaz  of  Scotland. 

The  name  Topaz  is  derived  from  the  Greek  r«flr«{[i«f ;  but  it  is  not 
certain,  that  the  ancients  applied  this  name  to  the  mineral,  which  is 
now  called  Topaz. 

Much  confusion  has  been  produced  in  mineralogy  by  placing  too 
much  reliance  on  color.  Hence  the  yellow  sapphire  has  been  called 
oriental  Topaz;  the  yellow  emerald,  jSifrerton  Topax$  yellow  quartz, 
Boliemian  or  occidental  Topaz;  smoky  quartz,  smoky  Topaz;  and 
the  chrysolite  has  sometimes  exchanged  names  with  the  Topaz. 

Subspecies  1.    Pycnite.    Haut*  Beoncniaet, 

PikniU  Werner*    Schorlous  Topaz.  Jrnmetwu    ScborUte.  Kbrwan,    Le  beril  Mhorlilbnne.  Brochant. 

Gemeiner  Topaz.  Uautmann*    Pycnite.  Aikitu  Phillip*, 

This  mineral,  though  sometimes  in  hexaedral  prisms,  nearly  regular, 
most  frequently  appears  in  long,  irregular  prisms  or  cylinders,  longi- 
tudinally striated,  and  united,  parallel  to  each  other,  in  bundles.  The 
terminal  edges  and  angles  of  the  prism  are  sometimes  truncated. — It 
slightly  scratches  quartz ;  and  is  very  brittle  in  a  direction  perpendic- 
ular to  the  axis  of  the  piisms.  Its  structure,  parallel  to  the  bases  of 
the  prism,  is  imperfectly  foliated ;  and  its  fracture  is  more  or  less  con- 
choidal,  witli  a  glistening  lustre,  somewhat  resinous.  Its  specific  gravitj 
is  about  3.5 ;  and  it  is  electric  by  heat. — It  is  translucent ;  and  its  colors 
are  usually  yellowish  white,  straw  yellow,  greenish  or  reddish  white. 

Before  the  blowpipe  it  is  infusible ;  but  suffers  the  same  changes 
as  the  common  topaz.  It  contains,  according  to  Ber/.elius,  alumine 
51.0,  silex  38.4,  fluoric  acid  8.8  ;=98.2. 

It  diflers  from  the  beryl  by  its  greater  specific  gravity,  and  inferior 
hardness ; — and  from  epidote,  actynolite,  &c.  by  its  infui>ibility. 
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Hie  Pycnite  is  found  at  AUenbci^  in  Saxony,  in  a  primitive  rock, 
compoBed  mostly  of  quartz  and  mica- — In  Siberia,  it  is  associated  with 
quartz  and  mica- — In  Norway,  at  Konsberg,  in  mica  slate. — In  Bohe- 
mia, at  Schlackenwald,  it  occurs  in  gneiss  with  quartz,  oxide  of  tin, 
molybd^na,  te. — ^^In  Prance,  at  Mauleon,  in  steatite. 

Species  16.    BRUCITE-     Qibms. 

CKondrnditth  BermUui. 

This  mineral  is  sometimes  in  grains  or  imperfect  crystals.  It  also 
occurs  in  foar-«ided  prisms  with  rhombic  bases  of  1£4°  and  56^,  trun- 
cated on  the  two  acute  lateral  edges  by  planes,  which  form  with  the 
contiguous  sides  of  the  prism  angles  of  124^  and  114^  This  prism  is 
terminated  by  diedral  summits,,  whose  faces  meet  under  an  obtuse 
angle,  and  correspond  to  the  truncated  edges*— -The  crystals  vary  in 
length  from  one  line  to  one  inch ;  but  the  larger  crystals  are  so  short 
and  imperfect,  that  they  appear  like  rhombic  masses. 

Its  structure  in  one  direction,  apparentiy  perpendicular  to  the  axis, 
is  foliated ;  its  fracture  is  uneven ;  and  its  hardness  equal  to  that  of 
feldspar.  It  is  translucent;  and  its  color  varies  from  reddish  or  ambor 
yellow  to  grayish  brown.    Its  specific  gravity  is  3.3.  (Lascstaff,) 

No  accurate  analysis  has  been  published  ;  but  it  is  said  to  contain 
silex,  alumine,  lime,  magnesia,  and  fluoric  acid. 

(Localities.)  In  Sudermannland,  in  Sweden,  this  mineral  is  found 
with  blue  and  red  spinelle  in  primitive  limestonew-— In  the  United 
States.  Tn  JV^u;  Jersey,  at  Sparta,  in  white  foliated  limestone,  which 
rests  on  gneiss,  and  contains  graphite  and  mica.  It  was  discovered 
by  Dr.  LangstaflT.—— In  JVisw  Fork,  Orange  County,  at  Warwick,  in 
a  similar  limestone. — It  is  said  also  to  exist  at  Sing  Sing. 

No  systematic  description  of  this  mineral  has  been  published.  The 
preceding  is  prepared  from  communications,  received  from  Col.  G. 
Gibbs,  Dr.  J.  Torrey,  and  J.  Pierce,  esq.  of  the  city  of  New  York. — 
Its  name  has  been  given  it  by  Col.  Gibbs,  in  honor  of  the  late  and 
lamented  Professor  Bruce  of  New  York. 

Species  17.    GAIINITE. 

Gahnit.  Hatumaim,    Zinc  Gahnite.  Br^ngniart.    Spinelle  xincilerr.  Uauy,    Automalite.  Jmtiei§n. 

AUdn.  PhiUipt.    AutbomoUt.  IVerner, 

It  is  always  crystallized  in  regular  octacdrons,  or  in  tetraedrons 
with  truncated  angles.  The  faces  of  the  octaedron  are  sometimes 
unequal ;  and  sometimes  two  segments  of  crystals  are  so  united,  as 
to  form  reentering  angles,  as  in  spinelle.  Its  structure  is  foliated  in 
directions  parallel  to  all  the  faces  of  the  octacdroni — Its  lustre  is  more 
or  less  shining,  and  resinous  ;  and  its  cross  fracture  is  uneven  or  cpn- 
choidal.     It  scratches  quartz,  but  is  less  hard  than  spinelle.     Its 
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specific  gravity  it  between  4*2  and  4.6. — It  16  «paque»  9r  tnnsivceiit 
at  the  edges  only ;  and  its  color  is  dark  bluish  green*  laiMinfain  green* 
or  greenish  l^ack.    It  is  not  a  conductor  of  electricity. 

Before  tlie  blowpipe  it  is  infusible ;  but  wjith  boras*  according  ip 
Eckeberg,  it  gives  a  green  glass*  while  hot,  which  bepom^s  colorless 
when  cold.  It  contains  alumine  60*  oxide  of  zinc  24.S5*  oxide  of 
iron  9.25*  silex  4.T5 ;»  98.25.  (Bckebrrg.)  According  to  Vauquelin* 
alumine  42*  oxide  of  zinc  28*  oxide  of  iron  5*  silex  4,  sulphur  17* 
insoluble  residue  4. 

It  has  been  found  at  the  mine  of  Pahlun*  in  Sweden*  in  a  rock 
abounding  with  talc.  ^  -1    . 

Its  name  alludes  to  its  discoverer*  Gahn^^i  ^i?^^  *"^ l^l\^  J\^\ 

Spbcies  18.    GADOLINITE.    HAur.  Y; 

Qadolinit.  Werner,  Uaunnann,   Priimade  Oftdolinite.  Jamatii.   GftdoUnite.  Brmgiiiairt*  BracMM; 

Jikin,  PhUlip*, 

The  Gadolinite  usually  occurs  in  amorphous  masses ;  but  is  some- 
times crystallized  in  rhombic  prisms,  or  in  prisms  with  6,  8,  or  10 
sides.  It  is  opaque,  or  faintly  translucent  at  the  edges ;  and  its  colors 
are  velvet  black,  brownish  or  greenish  black.  Its  fracture  is,  in 
general,  flatly  conchoidal*  with  a  shining  resinous  lustre,  sometimes 
inclining  to  vitreousw-— It  scratches  glass*  and  has  nearly  the  hardness 
of  quartz.  Its  specific  gravity  is  about  4.20*  It  frequently  moves 
the  magnetic  needle. 

(Chemical  characters,)  Its  powder*  when*  thrown  into  diluted 
nitric  acid  and  heated,  loses  its  color,  and  is  converted  into  a  yellowish 
gray  jelly.  This  mineral,  when  suddenly  heated  by  the  blowpipe* 
decrepitates,  knd  is  dispersed  in  small  fragments*  which  appear  in- 
flamed. W'^hen  slowly  and  uniformly  heated  at  the  vertex  of  the  flame* 
most  of  its  varieties  soon  become  red,  as  if  burning.  It  is  infusible* 
except  in  very  small  fragments,  which  melt  with  intumescence  into  a 
slag.  In  a  specimen  from  Finbo,  Berzelius  found  yttria  45.0,  silei 
25.8,  oxide  of  cerium  16.69,  oxide  of  iron  10.26*  water  0.6;*=  98.35 
In  a  mineral,  supposed  to  be  Gadolinite*  from  Korarvet*  the  sam 
chemist  found  SO  per  cent  of  the  earth  thorina. 

It  resembles  massive  chromate  of  iron ;  but  the  latter  is  heavic 
colors  borax  green,  and  does  not  form  a  jelly  with  acids. — Its  le 
specific  gravity  and  changes  before  the  blowpipe  distinguish  it  fr« 
the  black  oxide  of  uranium  and  the  oxides  of  columbium. 

(Localities.)    The  Gadolinite  is  found  almost  exclusively  in  S* 
den  ;  at  Ytterby,  it  is  associated  with  the  yttrious  oxide  of  columb 
in  red  ft- Idspar,  traversed  by  layers  of  mica ; — at  Finbo,  it  occurs  ' 
pyrophvsalite  in  a  vein  of  coarse  grained  granite,  travei'sing  gneisi 
it  is  found  also  at  Broddbo,  Korarvet*  Bornliolm*  &c. 
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It  it  called  Gadalinite  in  honor  of  Dr.  Gkutolin,  "virho  diflcorered 
in  it  th«  new  earth  Tttria. 

Hie  Picolite  of  Gharpentier,  from  the  Pyrenees,  is  said  to  resemUe 
the  Gadoiinite.  * 

Species  19.    ZIRCON.    Bavt.  Beongniast. 

Pyiamidtl  Ziroon.  Jameson,   Ziitoo.  AiJdiu  PkUUpg. 

This  mineral  occurs  in  rounded  grains  or  fragments,  or  in  regular 
crystals,  which  sometimes  present  their  primitive  form,  viz.  an  octae- 
dron  (PI.  Ill,  fig.  S3.) ;  its  sides  are  equal  and  similar  isosceles  trian* 
gles,  and  inclined  to  each  other  at  the  common  base  in  an  angle  of  8£^ 
50';  or,  according  to  Phillips,  of  84^  £0'.  The  surface  of  its  crystals 
is  generally  smooth,  with  an  oily  or  resinous  lustre.  It  has  a  consid- 
erable number  of  secondary  forms;  and  its  integrant  particles  are 
irr^;ular  tetraedrons. 

The  Zircon  is  a  littie  harder  than  quartz ;  and  possesses  double 
refraction  in  a  high  degree.  It  is  more  or  less  transparent,  or  only 
translucent,  and  sometimes  opaque.  Its  specific  gravity  generally  lies 
between  4.S8  and  4.70.    Its  colors  are  numerous. 

It  is  infusible  by  the  blowpipe ;  but  usually  loses  its  color, 
especiallj  the  red  varieties.  With  the  compound  blowpipe  it  melts 
into  a  white  enamel.  (Sillimak.)  It  is  essentially  composed  of 
zirconia  and  silex. 

CJHstincHve  characUrs.)    Its  infusibility,  specific  gravity,  strong 

doable  refraction,  and  the  measure  of  its  angles,  when  crystallized,  will 

serve  to  distinguish  it  from  the  garnet,  idocrase,  staurotide,  &c.  indeed 

8oine  of  these  characters  may  be  observed,  when  it  is  cut  and  polished* 

It  presents  two  varieties,  which  differ  a  littie  in  some  pf  their 

External  characters. 

1.  COMMON  ZIRCON.*  Ja MESON,  Whcu  iu  distiuct  crystals,  its 
Usual  form  is  a  four-sided  prism  (PI.  Ill,  fig.  34.},  terminated  by  four- 
%ided  pyramids,  whose  faces  are  inclined  to  the  sides  of  the  prism,  on 
^which  they  stand,  at  an  angle  of  131°  25'.  All  the  edges  of  tiie  prism, 
^nd  even  those  of  the  pyramids  are  subject  to  truncation;  and  the 
^olid  angles  between  the  prism  and  pyramids  are  often  replaced  by  two 
faces  or  bevelled.  (PL  III,  fig.  38  and  39.) — The  faces  of  the  pyramids 
^ometinies  correspond  to  the  lateral  edges  of  the  prism. — It  also 
(presents  the  primitive  fonn,  of  which  the  four  solid  angles  at  the 
common  base  are  sometimes  truncated. — Its  structure  is  foliated,  but 
Usually  indistinct.  Its  fracture  is  conchoidal,  undulated,  or  uneven, 
^^rith  a  strong  lustre  somewhat  resinous,  or  adamantine.  Its  colors  are 
numerous ;  it  presents  several  shades  of  gray,  and  green ;  and  is  some- 

*  Zireon  Jargofii.  Brongniart,     Zirkon.   Werner,    Le  Zircon.  Broehanu    Moidilielier  Zirkoo. 
■fimfntann.    Jarsoiw  Kirman,    Jargoon.  Aikin.  rhilHfiu 
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times  jellowish,  bluish,  red,  brown,  reddish  brown,  &c.  with  various 
intermediate  shades,  and  is  even  white,  or  limpid.  It  may  be  trans- 
parent, translucent,  or  opaque. 

In  a  specimen  from  Ceylon,  Klaproth  found  zirconia  69,  silex  26JIF, 
oxide  of  iron  0.5  ;ss96.  In  another  from  Norway,  he  found  zirconia 
65,  silex  3d,  oxide  of  iron  1  ;s99. 

(Geological  situation  and  Localities,)  In  the  Island  of  Ceylon  it 
IS  found  in  the  sand  of  rivers  with  spinelle,  tourmaline,  &c^— It  is  also 
imbedded  in  gneiss  in  the  same  island,  where  large  masses  of  Zircon  in 
a  crystalline  slate  sometimes  occur.  fDAvr.J^An  Norway,  at  Fred- 
erickswam,  &c.  it  occurs  in  sienitew-— In  Scotland,  in  Galloway,  it 
^is  also  in  sienite.^— In  Auvergne,  and  near  Expailly,  it  is  found  in 
basalt  or  lava. 

In  the  United  States.  In  Mhrth  Carolina,  Buncombe  County,  it 
has  been  discovered  by  Mr.  T.  D.  Porter,  in  four-sided  prisms,  termi- 
nated by  four-sided  pyramids,  whose  faces  form  with  the  corresponding 
sides  of  the  prism  angles  of  about  135^ ;  its  specific  gravity  is  about 
4.0.  (8iLLiMAN.}-^ln  Maryland,  QmileB  from  Baltimore,  in  granite. 
CDe  BuTTs.J'^ln  Pennsylvania,  on  the  Schuylkill,  14  miles  from 
Philadelphia,  in  small,  light  brownish  red  crystals,  imbedded  in  sienite, 
which  rests  on  serpentine.  (Jessup.)~^AJso  on  the  eastern  side  of 
the  Brandywine,  2  miles  from  West  Chester,  in  loose  masses  of  bluish 
quartz ; — ^so  on  the  York  road,  15  miles  from  Philadelphia.  (Lea. J 
•—In  JVto  Jersey,  near  Trenton,  in  gneiss,  with  a  greenish  feldspar ; 
the  crystals  are  small  four-sided  prisms,  terminated  by  pyramids,  with 
additional  faces  on  their  edges  or  angles ;  semitransparent,  and  of  a 
deep  brownish  red  color ;  their  length  is  seldom  more  than  one  fourth 
of  an  inch.  (Conrad.) — Also  at  Franklin  Furnace,  in  reddish  brown, 
slightly  translucent  four-sided  prisms,  sometimes  one  fourth  of  an  inch 
long,  in  an  aggregate  of  decomposing  feldspar,  hornblende,  quartz,  and 
.epidote.  (Torret  ^  Pierce,) — In  JV^ir  York,  at  Schooley's  Moun- 
tain, in  detached  masses  of  granite,  consisting  chiefly  of  feldspar  ;  a 
quadrangular  prism,  from  this  mountain,  of  a  dark  brown  color  and 
almost  opaque,  measured  nearly  two  inches  in  length  and  one  fifth  of 
an  inch  on  each  side.  (WooDBRiDCE.)~^\n  Connecticut,  at  Sharon, 
in  detached  pieces  of  quartz  ;  the  crystals  are  four-sided  prisms, 
terminated  by  pyramids,  have  a  dark  brown  color,  and  rarely  ex- 
ceed one  half  an  inch  in  length.  (Sillimas,)  It  appears  from  the 
preceding  details,  that  the  Zircon  of  the  United  States  belongs  to 
primitive  rocks. 

(Uses.)  It  is  employed  in  jewellery;  and,  when  of  a  pale  color, 
has  been  sold  for  diamond.  It  is  sometimes  deprived  of  its  native 
color  by  heat. 
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2.  HTAOiiiTH.*  RiRWAv.  J  A  MESON.  When  in  distinct  crystals,  its 
ordinary  form  is  a  four-sided  prism,  terminated  by  four  rhombic  planes 
(PL  ill.  fig.  35.),  which  stand  on  the  lateral  edges.  Each  plane  angle 
at  the  summit  is  73°  44'.  It  may  be  truncated  on  the  lateral  or  ter- 
minal edges,  or  on  both.  When  the  sides  of  the  prism  are  shortened 
and  become  rhombs,  the  crystal  resembles  the  dodecaedral  garnet,  but 
differs  in  the  mutual  incidence  of  the  faces. 

Its  structure  is  more  distinctly  foliated,  and  its  natural  joints, 
parallel  to  the  primitive  octaedron,  more  obvious,  than  those  of  the 
common  zircon.  It  has  a  strong  lustre,  slightly  resinous.  Its  fracture 
is  conchdidaL  Its  prevailing  color  is  that  called  hyacinth  red,  in  which 
the  red  b  more  or  less  tinged  with  yellow  and  brown,  and  passes  into 
reddish  yellow,  brownish  red,  or  reddish  gray.  It  is  sometimes  trans- 
parent, and  sometimes  only  translucent. 

Before  the  blowpipe  it  generally  loses  its  color,  bat  retains  its 
transparency.  A  specimen  from  Ceylon  yielded  Klaproth  zirconia 
70,  silex  25,  oxide  of  iron  0.5  ;=  95.5.  In  one  frqm  France,  Vauquelin 
found  zirconia  66,  silex  31,  oxide  of  iron  2  ;as  99. 

(Geological  situation  and  Localities.)  It  has  been  found  in  primi- 
tive rocks ;  but  is  usually  taken  from  the  sand  of  rivers,  &c  It  is 
.  thus  found  in  the  stream  of  Expailly,  near  Puy  en  Velay,  in  France, 
with  sapphire,  octaedral  crystals  of  magnetic  iron,  &c. — also  in  the 
island  of  Ceylon,  &c. 

f  Uses. J  It  is  employed  in  jewellery,  even  when  discolored  by 
heatt 

Species  20.    SILICEOUS  SLATE. 

Kiefel  tehieftr.  Werner.  Hautnumn,   Flintf  date.  Jamunu  PkUUp*.    SUieeout  tehistm.  Kirwmt* 
Le  SckiMe  nlieeox.  Brwhara,    Jaipe  schitteiix.  Brsngnktrt,    Indurated  slate.  Aikiiu 

This  mineral  occurs  in  masses,  which  are  usually  amorphous,  some- 
times rounded,  but  almost  always  traversed  by  numerous  small  veins 
of  quartz,  usually  white,  sometimes  gray  or  reddish.  Its  slaty  struc- 
ture is  more  or  less  distinct  in  masses  of  considerable  size,  which  are 
also  usually  fissile ;  but  the  fracture  of  any  single  layer,  or  of  small 
specimens,  is  a  little  splintery,  imperfectly  conchoidal,  or  nearly  even, 
and  almost  dull.  In  hardness  it  differs  little  from  common  quartz  ; 
and  is  "broken  with  difficulty.  Its  colors  are  usually  gray,  bluish  gray, 
or  nearly  black,  sometimes  dark  red,  and  sometimes  striped  or  spotted. 
It  is  opaque,  or  somewhat  translucent  at  the  edges,  or  even  in  small 
fragments.    Its  specific  gravity  lies  between  2.59  and  2.64, 

*  Hjazlntli.  Werner.  £ire<m  Hyaeintlie.  Brmgtdart,  L'Hyaeinth.  Brochant,  Blattricher  Zi> 
kon.  Hmumann,    Hyacmth.  Aikht,  PhiU^, 

t  Frain  a  rcKmblanee  in  eolor  aertain  Mpphires  hare  been  eaUed  oriental  Hyacinth ;  certain 
topazes,  acvMntfa^  Hyocinth  $  and  yeUow  ftmig^ui  quaru,  Hyacinth  tfCompottelta, 
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Before  the  blowpipe  it  is  infusiUe^  thoagh  Mae  yariettes  become 
lighter  colored.  A  specimen,  analyzed  by  Cabal  and  Chetreuil,  yield- 
ed silex  55.09  alamkie  15.0,  potash  8.0»  lime  0.5^  oxide  of  iron  10.0, 
water,  carbon,  and  loss  11«5. 

Var.  1.  BASAvnik*  KtnwAif.  It  differs  but  little  from  tbe  com- 
mon variety  of  tiliceoiia  slate.  Its  color  is  grayish  or  bluish  Mack,  or 
even  perfectly  black ;  its  powder  also  is  black.  It  is  entirely  opaque* 
In  small  specimens  its  fracture  is  usually  even,  sometimes  a  little 
eonchoidal,  and  neaily  dull.  It  occurs  not  only  in  amorphous  masses^ 
but  in  rolled  pieces,  which  often  incline  to  a  trapezoidal  form. 

The  Basanite  is  (bund  near  Fkngne  in  Bohemia ;  Freyberg  in  Sax- 
ony ;  and  at  the  Pentland  Hills  in  Scotland. 

'  In  the  IMt^  States*  On  the  banks  of  the  Mississippi* — In  Pmnt" 
sylvania,  near  Reading  and  Bethlehem^— In  JWic  Jersey,  at  the  Falls 
of  the  Delaware  at  Trenton,  in  rolled  masses.  (LEj^)^^ln  JWtr  Fork, 
near  Hudson  and  Troy.  (Eaton^^^Iu  MaissadiuseHs,  on  the  banks 
of  Deerfield  river.  (Hitchcock.) — In  Maine,  at  Topsham,  in  rolled 
pieces  on  the  banks  of  the  Androscoggin. 

(Uses,)  This  variety  is  employed  as  a  test  or  touchstone  to  deter- 
mine the  purity  of  gold ;  and  hence  its  name,  from  the  Greek  /3«o-«m(, 
the  trier.  If  a  bar  of  gold  be  rubbed  against  the  smooth  surface  of  the* 
touchstone,  a  metallic  trace  is  left,  by  the  color  of  which  an  expe- 
rienced eye  can  form  some  estimate  of  the  purity  of  the  gold ;  but  the 
Judgment  is  still  farther  determined  by  the  changes,  produced  in  this 
trace  by  the  application  of  nitric  acid,  which  immediately  dissolves 
those  substances,  with  which  the  gold  may  be  alloyed.  Basalt  and 
some  varieties  of  argillite  answer  the  same  purpose.  The  touchstones, 
employed  by  the  jewellers  of  Paris,  are  composed  chiefly  of  hornblende. 
Brongniart  calls  it  Comienne  Lydienne.  The  ancients  obtained  touch- 
stones from  Lydia  m  Asia. 

(Oeologiccd  situaiioru)  Siliceous  slate  exists  in  large  masses  or 
in  beds,  usually  associated  with  transition  rocks,  and  sometimes 
also  with  primitive.  Its  beds  often  occur  in  argillite,  with  which 
it  sometimes  alternates,  as  it  also  does  with  greenstone.  It  is  also 
found  in  graywacke  slate,  or  in  nodules  in  transition  limestone,  or  in 
sandstone.  It  is  sometimes  in  veins,  the  strata  being  parallel  to  the 
sides  of  the  vein,  and  alternating  with  aluminous  slate. — In  the  Isle 
of  Sky,  it  is  associated  with  shale,  secondary  limestone,  and  calcareous 
sandstone.  (Mac  Cut  loch.)  It  is  also  connected  with  similar  rocks 
in  Irelandw-— It  very  rarely  contains  organic  remains. 

•  Lydiacbenteiii.  Werner,  Lydian  itone.  Jomunu  Aikhu  PkUMpt,  La  Pierre  de  Lydie.  Brv. 
ctenf •   Jaq^iMTtager  Ifirtciliqiugftr.  Hamummmn. 
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This  mineral  is  frequentlj  obseired  in  large  insulated  rocks^  which 
have  proiiably  been  detached  from  mountains  or  beds  of  the  same  sub- 
stance. It  is  traversed  not  only  by  numerous  veins  of  quartz,  but  by 
seams  or  rifts,  usually  lined  with  the  oxide  of  iron.  Hence  the  frag- 
menta  of  thb  substance,  which  are  often  seen  out  of  place.  Thus  it 
occurs  in  rdled  pieces,  scattered  on  plains,  or  in  tlie  beds  of  rivers.' 
•»-It  sometimes  embraces  anthracite  between  its  layers ;  indeed  it  b 
probable,  that  carbon  usually  enters  into  its  composition. 

(LoealUies.)  This  mineral  occurs  in  various  parts  of  Scotland, 
in  Saxony,  France,  &c. 

In  the  UnUed  States.    In  Mw  Fork,  near  the  city  at  Corlaer's 
Hook,  in  detached  masses  in  alluvial  soil.  (Piebce  Sf  TonEBr.y^ 
Also  on  the  Mohawk,  near  the  Cohoes,  and  in  various  places  between 
'tiie  Mohawk  and  Dutchess  County,  associated  with  argillite,  with 
"which  it  alternates — at  Crystal  Hill,  3  miles  below  Albany,  a  green 
variety  occurs,  connected  with  argillite.  (Beck,  Eaton.) — In  Bhode 
Jidandf  it  is  associated  with  transition  rocks.  (Gibbs,) — In  MassachU' 
meti9,  Essex  County,  at  Topsfieldw— In  ^ew  Hampshire,  at  Northamp- 
ton, in  scattered  fragments. 

Species  2U    CLINKSTONE.    Jameson. 

JCBngrtfii    Waiier.  Bmumamu    La  Pierre  tonnuitc.  BnehmH.    Pttmiiac  flwillet^  BrwgnimU 

CUnkstone.  Alkin.  PkUUpM. 

Tliis  mineral  has  a  structure  more  or  less  slaty,  and  is  gen- 
erally divisible  into  tabular  masses,  usually  thick,  but  sometimes 
very  iMn,  like  those  of  argillite.  The  cross  fracture  is  most  com- 
monly splintery,  sometimes  conchoidal  or  even,  and  has  only  a 
glimmering  lustre. 

This  mineral  is  easily  broken ;  and,  when  struck  by  a  hammer,  is 
sonorous,  like  a.  metal,  especially  if  in  thin  tables.  Hence  its  name. 
Its  hardness  differs  little  from  that  of  basalt,  and  usually  enables  it 
to  give  sparks  with  steel. 

Its  usual  colors  are  dark  greenish  gray,  yellowish,  bluish,  or  ash 
gray;  and,  when  impure,  it  is  sometimes  reddish  brown  or  grayish 
black.  It  is  usually  translucent  at  the  edges,  sometimes  opaque.  Its 
specific  gravity  is  about  2,5T. 

It  occurs  in  extensive  masses,  which  are  often  composed  of  colum- 
nar or  tabular  distinct  concretions,  more  or  less  regular.  Sometimes 
also  these  concretions  are  globular. 

Before  the  blowpipe  it  easily  melts  into  a  glass  nearly  color- 
less. (Jameson.)  It  contains  silex  57.25,  alumine  S3.50,  soda  8.10, 
lime  2J5,  water  3.00,  oxides  of  iron  and  manganese  S.50  ;s=98.10. 
(Klaproth,)  'Bj  exposure  to  the  atmosphere  its  surface  is  a  little 
decomposed. 
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Clinkstone  sometimes  approaches  vety  near  to  compact  feldspar. 
«— It  is,  in  general,  sensibly  harder,  than  some  varieties  of  argiilite, 
which  it  may  resemble. 

( Geolog^ictU  situation.)  This  mineral  is  nsuallj  found  among  se- 
condary rocks.  Its  beds  sometimes  rest  on  basalt,  and  are  covered  by 
greenstone.  It  is  sometimes  vesicular,  its  cavities  being  lined  bj  verj 
minute  crystals.  It  is  frequently  rendered  porphyritic  by  crystals  oi 
feldspar,  and  then  constitutes  Clitikstone  porphyry,  or  the  porphii 
schiefer  (porphyry  slate)  of  Werner. 

It  is  also  found  in  transition,  and  perhaps  even  in  primitive  rocksb 
Hence  it  is  sometimes  contiguous  to  amygdaloid,  greenstone,  &c 

Clinkstone  is  not  uncommon  in  Bohemia  and  other  parts  of  Ger- 
many.^—Near  Laiblash,  in  the  island  of  Arran,  it  occurs  in  very  beau- 
tiful, columnar  concretions.  It  is  found  also  in  the  Ochil  and  Pentland 
Hills,  and  other  parts  of  Scotland. 

Specjss  22.    PUMICE.    Kirwas.  Jjmbson. 

Bimsldn.  Werner,  Hmununm*    Fonee.  Bmignkurt,   La  Pierre  ponce.  Breciam*    Luve  tiftCBin 

pumio^et  Hauy.    Pamiee.  Aikiiu  PhUUfie, 

Pumice  is  rough  to  the  touch,  and  has  a  texture  more  or  less  spongy 
or  porous;  its  pores  or  vesicles  are  sometimes  roundish,'  and  often 
elongated.  It  is  very  light,  and  often  swims  on  water»  having  a  specific 
gravity  of  only  .91,  or  J5,  or  even  less.  In  most  cases  it  is  too  brittle 
to  give  sparks  with  steel,  but  its  powder  scratches  both  glass  and  steel. 
-^Its  vesicles  are  sometimes  traversed  by  vitreous,  capillary  fibres. 

It  has  usually  a  fibrous  structure^  the  fibres  being  sometimes  curved 
and  parallel,  and  sometimes  interlaced,  or  arranged  in  all  directions. 
When  the  fibres  are  large^  their  lustre  is  glistening  and  vitreous,  but, 
when  very  fine,  it  is  somewhat  silken,  or  pearly.  The  cross  fracture  is 
uneven  or  imperfectly  conchoidal,  and  vitreous. 

But  a  fibrous  structure  is  not  essential  to  Pumice.  Some  varieties 
appear  to  be  an  accumulation  of  oblong,  vitreous  bubbles  or  vesicles ; 
while  others  are  composed  of  minute  flakes  or  scales,  but  still  suffi- 
ciently light  to  swim  on  water.  Kirwan  mentions  a  variety,  in  which 
no  fibres  are  discernible,  whose  fracture  is  dull,  uneven,  and  splintery, 
and  whose  specific  gravity  is  the  same,  as  that  of  water.  Indeed 
Spallanzani  asserts,  that  visible  pores  are  not  essential  to  Pumice.*- 
According  to  Hoffman,  its  specific  gravity  is  sometimes  1.4. 

The  colors  of  Pumice  ar^  grayish  white,  or  gray,  sometimes  with  a 
shade  of  yellow  or  blue,  also  brown,  reddish  brown,  or  red,  greenish, 
and  sometimes  grayish  black,  or  black.  Spallanzani  supposes  Pumice 
to  be  always  black,  when  ejected  from  a  volcano.  In  the  mass  it  is 
opaque,  or  translucent  at  the  edges,  but  in  minute  fragments  \s  ofte^i 
strongly  translucent 


(Cktmieal  diaracters.)  Pumice  is  fusible  bj  the  blowpipe  into  an 
enamel  or  glass,  usually  whitish  or  greenish.  Its  composition  is  proba- 
bly a  little  variable.  In  a  specimen  from  Lipari,  Klaproth  found  silex 
77*5s  alumine  17.5,  potash  and  soda  SA  iron  1.75 ;«  99.75. 

(Qeoiogical  situation  and  Localities.)  On  ihe  origin  of  Pumice 
^iSerent .  and  even  opposite  opinions  exist  Some  contend,  that  it  is 
mlways  «  volcanic  product ;  others  assert,  that  it  is  frequently,  if  not 
always^  an  aqueous  deposite;  while  others,  who  admit,  timt  it  has 
been  ejected  from  volcanoes,  deny  that  it  has  undergone  the  action 
4i£  Tolcanic  fires. 

That  the  origin  of  Pumice  is,  in  many  cases,  volcanic,  appears  to  b» 
supported  'by  evidence  perfectly  satisfactory.  It  has  a  semi-vitrified 
aspect,  approaching  more  or  less  to  that  of  glass.  It  is  most  frequently 
found  in  countries  at  present  volcanic,  or  which  give  indications  of 
having  formerly  'been  so.  It  does  not,  however,  occur  in  all  volcanic 
ctmntries.  The  fires  of  Etna  and  some  other  volcanoes  seem  to  have 
seldom  or  never  produced  it 

In  1''83,  flames  continued  for  several  months  to  rise  out  of  the  sea 
about  SO  miles  from  Cape  Reikianes,  a  promontory  at  the  southwest 
comer  of  Iceland ;  during  which  time  vast  quantities  of  Pumice  washed 
<m  shore.  (Mackenzie.) — At  Campo  Bianco,  in  the  island  of  Lipari» 
Pumice  occurs  in  extensive,  distinct  beds,  nearly  horizontal.  These 
beds  are  not  continuous,  but  are  composed  of  globular  masses,  feebly 
united,  or  entirely  distinct,  and  varying  in  size  from  that  of  a  hazel 
nut  to  a  foot  in  diameter.  If  these  masses  of  Pumice  were  ejected 
from  a  volcano,  they  would  assume  a  globose  form,  while  passing 
through  the  air.  In  some  instances  tlie  vesicles  are  elongated,  and 
the  fibres  extended  in  the  direction  of  the  strata,  or  supposed  current 
(Spjlljnzani.)  In  the  same  island.  Pumice  and  obsidian  are  in- 
timately united,  or  even  pass  into  each  other ;  and  both  exhibit  very 
strong  evidence  of  having  flowed  in  a  current  from  the  crater  of  a 
volcanOd — ^Pumice  is  abundant  in  the  isles  of  Milo  and  Santorini,  in 
the  Archipelago. — In  Tenerifle  and  Iceland  it  is  found  united  to 
obsidian,  between  which  a '  gradual  transition  may  sometimes  be 
observed.  (Cor dies.  Mackenzie.) — It  occurs  also  in  Auvergne 
in  France. 

It  sometimes  contains  crystals  of  feldspar,  mica,  ceylanite,  &c.  and 
is  thus  rendered  porphyritic. 

In  Hungary,  however.  Pumice  accompanies  pearly  obsidian,  which 
alternates  with  a  porphyry,  containing;  crystals  of  feldspar,  quartz, 
and  mica.  (Esmask.)  Sometimes  also  Pumice  alternates  with  basalt 
(Jameson.)  In  the  Euganean  mountains  it  is  intimately  united 
irith  pitchstone.  (Sfailanzanj,) 
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But,  if  Pumice  be,  in  many  cases,  an  imperfect  vitrification,  it  hu 
undoubtedlj  ori^nated  from  different  substances,  in  different  places. 
Among  these  are  supposed  to  be  granite,  pitchstone,  feldspar,  and 
obsidian  ;  indeed  the  vitreous  obsidian  of  Hungary,  according  to 
firongniart,  may  be  changed  by  heat  into  a  substance  resembling 
white  Pumice.* 

In  the  United  States,  Pumice  is  said  to  float  down  the  MssohH  ; 
it  is  composed  of  minute  globules  or  spheroids,  usually  grayish  white, 
sometimes  brown,  red,  or  black.  (Schoolcbaft,) 

(Uses.)  It  is  employed  in  a  state  of  powder  for  polishing  glass, 
metals,  stones,  &c.  and  in  the  preparation  of  parchment.  It  is  also 
employed,  as  a  building  stone,  in  constructing  arches.  The  Pumice 
of  commerce  is  obtained  chiefly  from  Lipari. 

Species  2S.    OBSIDIAN. 

OkndieBBe.  Bmignktrt,   Lave  nthmt  obcidiameu  Bauy* 

This  mineral,  in  its  general  aspect,  resembles  certain  kinds  of  glass, 
or  of  enamel.  Its  fracture  is  vitreous  or  pearly  ;  thus  constituting  two 
varieties,  under  which  it  is  more  convenient  to  describe  this  species, 
than  to  collect  its  characters  into  one  view. 

Var.  1.  vrrHEOus  oBsiniAN.t  This  vanety  has  a  strong  resemblance 
to  glass.  Its  fracture  is  distinctly  conchoidal,  with  large  cavities^ 
and  strongly  shining  with  a  lustre  more  or  less  vitreous.  The  surface 
of  the  fracture  often  exhibits  a  waved  oc  striated  appearance,  and  its 
aspect  is  sometimes  a  little  unctuous. — It  Mjpitches  glass,  and  gives  fire 
witli  steel,  but  is  brittle,  and  falls  into  shSrp  edged  fragments.  Most 
commonly  it  is  translucent  at  the  edges,  or  Q|^ue ;  but  some  varieties 
are  translucent,  and,  in  thin  scales,  transparent.  Indeed  it  sometimes 
occurs  in  grains,  or  small  masses,  which  are  transparent  Its  color  is 
black,  either  deep  and  pure,  or  tinged  with  green,  brown,  blue,  or  gray, 
and  sometimes  passes  to  green,  blue,  brown,  or  gray,  or  is  even  yellow, 
or  red.  The  dai'kest  colors  often  discover  a  tinge  of  green  by  trans- 
mitted light  Its  colors  are  rarely  variegated. — Certain  greenish 
varieties  exhibit  a  beautiful  chatoyement  with  a  silken  lustre,  especially 
when  viewed  perpendicularly  to  the  direction  of  their  beds,  and  is  proba- 
bly produced  by  a  great  number  of  little  bubbles,  very  much  elongated  in 
the  direction  of  the  beds. — ^Its  specific  gravity  extends  from  2.S4  to  2.43. 
It  occurs  in  amorphous  masses,  or  in  fragments  or  grains,  often  rounded. 

(Chemical  characters.)  Before  the  blo^-pipe  it  intumesces  more  or 
less,  and  melts  into  an  opaque,  porous,  or  spongy  enamel,  sometimes 
much  larger  tlian  the  original  fragment    This  enamel  is  usually  grayish 

*  The  Titreout,  eapillary  filaments,  •ometames  fine  u  Ukote  of  wool,  and  moveable  by  Uie  breaUk,  whicb 
have  been  ilnmd  in  the  klct  of  Boomon  and  Lipari*  appear  to  be  a  voleanic  glaw,  rather  than  Pomicc. 

t  Obtidienne  vitmise.  Br^ngniart.  Obsidian.  MWiMr.  JCinvM.  JametMh  Jikiti,  PhUUpa,  VOh- 
lidiemir.  Bnchmu    Ganainer  Obudiaii.  JEtoitfiMmn. 
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or  white ;  some  Tarieties  not  only  preseire  their  color  daring  fusion, 
but  even  acquire  some  transparency.  It  contains  silex  78.0,  alnmine 
10^»  potash  6.0y  lime  1.0,  oxides  of  iron  aiid  manganese  S^.6;si98.6. 
("Favuveliv.)  a  specimen  from  Mexico  yielded  Descotils  silex 
752.0,  alumine  12*5,  potash  10.0,  oxides  of  iron  and  manganese 
S.0 ;«  96.5. 

It  often  much  resembles  pitchstone,  but  usually  differs  more  or  less 
in  lustre  and  fracture.  , 

2.  PBARL8T0NE.*  Jamrson.  This  Variety  appears  to  have  a  struc- 
inre  more  or  less  granular,  and  is  traversed  by  fissures  in  various 
directions.  It  is  hence  very  brittle,  sometimes  almost  friable^— -The 
rounded  granular  concretions,  of  which  its  masses  sometimes  consist^ 
are  often  composed  of  lamelle,  whose  surfaces  are  brought  to  view  bj 
the  fracture.  Indeed  these  concretions  sometimes  embrace  a  nucleus 
of  vitreous  obsidian. — Its  fracture  is  uneven  or  granular,  or  sometimes 
imperfectly  conchoidal,  shining  and  pearly.  It  is  translucent  at  the 
edges,  and  sometimes  opaque.  Its  color  is  usually  some  shade  of 
gray,  sometimes  tinged  with  blue,  green,  red,  or  yellow,  or  b  red, 
reddish  brown,  grayish  black,  &c. 

It  scratches  glass,  even  when  too  brittle  to  give  fire  with  steeL 
Its  specific  gravity  varies  from  2.25  to  2.54.  When  moistened  bj. 
the  breath,  it  frequently  exhales  an  argillaceous  odor.— It  is  always 
amorphous,  and  usually  vesicular ;  and  the  vesicles  are  sometimes 
so  elongated,  that  the  mass  ii|>pear8  fibrous,  like  pumice. 

(Chemical  characters./ 1  Before  the  blowpipe  it  intumesces  very 
considerably,  and  is  converted  into  a  white  frothy  glass.  A  specimen 
from  Hungary  yielded. Klaproth  silex  75.25,  alumine  12.00,  potash  4.50, 
lime  0.50,  oxide  of  iron  1.60,  water  4.50 ;»  98.35. 

(Cfeological  Htuatian  and  Localities.)  Obsidian  is  found  in  grains, 
or  in  scattered  and  insulated  fragments,  or  in  beds,  or  in  large  masses, 
which  resemble  a  cooled  current  of  lava. 

Beds  of  Obsidian  are  variously  inclined,  and  composed  of  layers, 
usually  parallel,  and  often  separated  by  a  very  thin,  earthy  stratum, 
whose  nature  is  unknown.  They  are  sometimes  traversed  by  veins  of 
other  minerals.  Such  beds  occur  in  Peru,  Iceland,  Lipari,  &c. — Monte 
Castagna,  in  the  island  of  Lipari,  is  composed  entirely  of  Obsidian, 
arranged  in  beds  of  variable  thickness ;  this  Obsidian  often  contains 
cavities,  which  "are  sometimes  crossed  by  transparent,  delicate  threads, 
resembling  glass ;  its  colors  are  black,  greenish,  &c.  (Spallantani.) 
—•Beds  of  Obsidian  are  sometimes  nearly  verticalw-— Some  Obsidians 
are  rendered  porphyritic  by  containing  crystals  of  feldspar  and  quartz. 

*Petkleia.  irmwr.ifauffffMifra.    LePerlrtdn.  HrfcAoHCi   OtmSkamptxIit,  BrtngnlarU   lATt 
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Obsidian  is  also  found  in  large  masses,  which  exhibit  more  or  less 
distinctlj  the  appearance  of  having  once  been  so  fluid,  as  to  flow  in 
currents.  Such  currents  exist  in  Lipari,  where  they  are  intimately 
connected  with  pumice; — also  in  TeneriSe,  Peru,  and  Mexico,  and 
Iceland^ — In  the  island  of  St  Michael,  it  is  porphyritic,  and  passes  into 
pumice*  (Wrbstrr.) 

Sometimes  Obsidian  occurs  in  insulated  fragments,  often  globular, 
and  scattered  on  the  soil';  sometimes  also  it  is  imbedded  in  pumice. 
(BaosGNiART.)  In  the  isle  of  Ponce,  these  globular  masses  sometimes 
embrace  plates  of  yellow  mica,  and  white,  vitreous  grains,  which  appear 
to  be  semi-vitrified  feldspar.  In  Iceland,  Obsidian  occurs  not  only  at  the 
foot  of  Hecla,  but  in  fragments,  scattered  over  a  great  part  of  the  island. 

In  Peru,  Obsidian  occurs  in  currents,  or  in  beds,  composed  of  par- 
allel layers.  On  certain  volcanic  summits  in  the  Andes,  it  exists  at  an 
elevation  of  nearly  15,000  feet — In  Mexico,  it  is  sometimes  contiguous 
to  porphyry ;  and  in  Teneriffe,  to  basalt  and  clinkstone^— Some  of  the 
Obsidians  of  Mexico,  by  long  exposure  to  the  atmosphere,  become 
invested  with  an  opaque,  white  varnish.  (Humboldt.J^^A  green  or 
variegated  Obsidian  occurs  in  the  mountains  of  Mexico. 

Transparent  Obsidian,  the  MarekanU  of  Karsten,  occurs  at  Mare- 
lean,  near  Ochotsk,  in  Siberia,  where  it  exists  in  a  kind  of  sand,  com- 
posed of  pearly  white  globules,  of  the  size  of  a  pea—of  fragments  of 
these  globules — and  of  vitreous,  limpid  masses  of  the  size  of  a  nut,  &c. 
Also  at  Cape  de  Gat,  in  Spain.— A  da^^  greenish  blue,  transparent 
Obsidian  is  found  at  Serra  de  las  Nabayas  ijMf  exico. 

The  precedmg  remarks  refer  chiefly^  ^  localities  of  vitreous 
Obsidian.  Vl 

Near  Tokay,  in  Hungary,  the  pearly  Obsij^ian  is  mingled  with  frag- 
ments of  granite,  gneiss,  &c.  It  also  occurs  in  beds,  which  alternate 
with  those  of  a  porphyry,  containing  crystals  of  feldspar,  quartz,  and 
mica.  In  fact,  ^e  pearlstone  or  pearly  Obsidian  is  itself  porphyritic 
or  amygdaloidal,  and  often  contains  nodules  or  grains  of  black,  vitreous 
Obsidian.  According  to  Gerhard,  Obsidian  is  sometimes  contained 
in  granitic  rocks.  Pearly  Obsidian  is  found  also  near  Sandy  Brae  in 
Ireland ;  in  Iceland ;  at  Cape  de  Gat,  in  Spain ;  in  Kamschatka  ; 
and  Mexico. 

(Origin  of  Obsidian.)  The  origin  of  Obsidian,  like  that  of  pumice, 
is  by  some  attributed  to  volcanic  fire,  by  others  to  water.  It  must  be 
obvious,  however,  that  the  vitreous  Obsidian  is  most  frequently  found  in 
volcanic  countries.  The  apparently  semi-vitrified  feldspar,  which  it 
sometimes  contains,  its  own  vitreous  texture,  and  its  association  with 
pumice,  afford  also  plausible  arguments  in  favor  of  an  igneous  origin. 
Indeed  both  varieties  undoubtedly  pass  into  punuce« 
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JOn  the  other  hand,  the  association  of  Obsidian  with  graliite  and 
porphyry,  and  its  arrangement  in  parallel  beds,  seem  to  support  the 
hypothesis  of  an  aqueoas  origin.  It  also  passes  into  pitchstone.  Its 
intumescence  during  fusion,  in  consequence  of  the  liberation  of  a 
great  quantity  of  gas,  is  also  urged  as  an  objection  to  a  previous  fusion. 
But  it  may  be  replied,  that  its  first  fusion  was  effected  under  a  pres- 
sure, sufficient  to  prevent  the  escape  of  the  gas^ — It  is  suggested  by 
Humboldt,  that  some  of  the  earthquakes,  felt  in  the  Cordilleras,  may 
be  |»t>duced  by  the  elastic  or  gaseous  matter,  which  is  furnished  by 
Obsidian,  during  its  fusion  by  volcanic  fire. 

Hence  some  mineralogists  have  suggested  a  compromise,  by  grant- 
ing a  volcanic  ori^  to  the  Obsidian  of  Iceland,  Italy,  &c.  and  retain- 
ing the  pearly  Obsidian  of  Hungary,  as  an  aqueous  produc^on.  But 
the  occurrence  of  vitreous  Obsidian  in  that,  which  is  pearly,  and  the 
extensive  masses  of  pearly  Obsidian  in  Mexico,  i^parently  in  currents, 
suggest  new  difficulties. 

(Ufes.)  In  Mexico  and  Peru  the  black,  vitreous  Obsidian  is  en|« 
ployed  for  constructing  mirrors,  and  for  various  ornamental  purposes. 
It  is  there  manufactift*ed  even  into  knives  and  razors.  Obsidian,  es- 
pecially the  green,  chatoyant  variety,  is  sometimes  cut  and  polished 
for  ringstones,  eardrops,  &cw — It  is  sometimes  called  the  gallinaceous 

stone  of  Peru,  and  the  black  agate  of  Iceland. 

» 

Species  9A.    PITfiHSTONE.    Kirwav.  Jameson. 

PedHtan.  Werner,  ffatumamu  J^^g^  de  poii.  Brtehtmt.   R^cinite.  Br^ngfUart,   PitdittOBB. 

AUdn.  PhUttpt. 


This  mineral,  es^^Hy  when  recently  broken,  has  often  a  strong 
resemblance  to  pitci^^^sin  in  its  lustre  and  texture ;  and  hence  its 
name.  Most  commJ^^^p  fracture  is  more  or  less  imperfectly  con- 
choidal  with  cavities  fflRer  large  or  small,  but  sometimes  it  passes  to 
splintery  or  uneven.  Its  lustre,  though  usually  more  or  less  shining 
and  resinous  or  greasy,  sometimes  inclines  to  vitreous. 

It  is  very  brittle,  and  does  not  readily  give  fire  with  steel,  thougjh 
it  is  not  easily  scraped  by  a  knife.  It  is  more  or  less  translucid  at  the 
edges;  and  is  often  opaque.  Its  colors  are  very  numerous,  but  generally 
dull  and  uniform.  They  are  several  shades  of  green  ;  black,  mingled 
with  green,  brown,  or  gray ;  brown,  tinged  with  red,  green,  or  yellow ; 
a  few  shades  of  gray  and  red,  and  sometimes  it  is  yellowish  or  blue. 
Its  specific  gravity  varies  from  2.20  to  2.64« 

It  occurs  in  amorphous  masses,  which  sometimes  exhibit  granular, 
prismatic,  or  lamellar  distinct  concretions.  Hence  its  structure  is 
sometimes  fissile  or  slaty. 

(Chemical  characters.)  Before  the  blowpipe  it  whitens,  swells,  and 
melts  into  a  porous,  \ybilJBh  enameL    A  specimen  from  Meissen  it^ 
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Saxony  yielded  Klaproth  silex  rs.O»  alumine  14.5,  sodA  1.75,  lime  lA 
oxides  of  iron  and  manganese  1.1,  water  8^0  ;«b  99.85.  A  greater 
proportion  of  soda  has  been  found  by  Klaproth  and  Bergman  in  other 
specimens.  Pitchstone  is  liable  to  decomposition,  by  whic)^  it  is  some- 
tines  converted  into  an  argillaceous  mass.  ' 

(DistincHve  characters,)  This  mineral  often  much  resembles  obsid« 
ian ;  but  its  fracture  is  almost  always  less  perfectly  conchmdal,  and  it  sel- 
dom, if  ever,  possesses  that  vitreous  or  pearly  lustre,  which  characterizes 
obsidianw— From  jasper  or  semi-opal  its  fusibility  easily  distinguishes  it* 

(Geological  Htuation  and  Localities.)  Pitchstone  occurs  in  very 
large  beds,  sometimes  forming  whole  mountains;  also  in  veins,  and 
insulated  masses  of  various  sizes.  Sometimes  it  contains  crystals  of 
feldspar  and  quartz,  and  thus  becomes  the  base  of  a  porphyry. 

Near  Meissen,  in  Saxony,  Pitchstone  ahemates  with  a  porphyry, 
whose  base  is  feldspar ;  and  this  porphyry  alternates  with  gneiss,  is 
connected  with  syenite,  and  traversed  by  metallic  veinswNear  Pl^- 
nitz,  in  Saxony,  it  forms  the  mass  of  the  mountain,  and  embraces  a 
black  substance  with  a  feeble  silken  lustre,  which  melts  into  a  Uack 
glass,  and  contains  S3  per  cent,  of  carbon.  (BaoNG»j4aT.)'^ln  Scot- 
land, this  mineral  is  abundant.  In  the  island  of  Arran,  it  occurs  both 
in  beds  and  veins ;  the  veins  traverse  granite  and  red  sandstone,  and 
the  beds  are  contained  in  the  same  sandstone^— In  the  isle  of  Egg,  it 
is  porphyritic,  and  occurs  in  large  columns,  resting  on  calcareous  marl, 
which  contains  bituminous  wood ;  the  marl  rests  upon  calcareous  sand- 
stone. (Mac  CuLLocH,)'-^^eaT  Dublin,  Irdind,  its  veins  traverse  gran- 
itew— In  Teneriffe,  it  is  associated  with  basalt  and  clinkstone. — ^In  Mex- 
ico and  South  America,  it  is  connected  with  an  argillaceous  porphyry. 

In  the  United  States.  In  Maryland,  it  us  found  at  the  Bare  Hills, 
T  miles  from  Baltimore,  in  serpentine.  (HjrvBN.J'^ln  Connecticut, 
near  Newhaven. 

(Remarks.)  The  resemblance  of  Pitchstone  to  obsidian,  into  which 
it  sometimes  passes,  and  certain  geological  circumstances  have  induced 
some  to  suppose  its  origin  volcanic.  But,  in  many  cases,  its  natural 
associations  render  its  aqueous  origin  unquestionable.  Spallanzani  is 
inclined  to  suppose  it  sometimes  volcanic,  and  sometimes  aqueous.  At 
Monte  Sieva,  in  the  Euganean  mountains,  he  observed  Pitchstone, 
containing  a  light,  fibrous,  cellular  pumice  intimately  united  with  it. 

Species  25.    SPODUMENE.    Jameson. 

Sfodumeo.  Werner,    TripSaBe.  IZovy.  SrwAonc  Br^mgnlart.   Triphaiw  JIaitfiMifiii.   Spodomeiir. 

AUdtuFkUUfi, 

This  mineral  has  hitherto  been  observed  only  in  laminated  masses, 
easily  divisible  into  prisms  with  rhomboidal  bases,  of  about  100^  and  80". 
These  prisms  are  further  divisible  in  the  direction  of  the  shorter  diago- 
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iials  itf  their  bases,  and  are  thus  resolved  into  triangular  prisms*  All 
tiie  lateral  faces  both  of  the  quadrangular  and  triangular  prisms  are 
smooth,  shining,  and  pearl j ;  but  the  cross  fracture  is  uneven  or  spUn* 
tery  with  very  little  lustre. 

Some  varieties  exhibit  a  structure  both  lamellar  and  fibrous,  with 
a  silken  Ustre. 

The  Spodumene  scratches  glass ;  and  its  specific  gravity  is  between 
^•tl  and  3.21.  It  is  very  brittle  ;  more  or  less  translucent';  and  its 
colors  are  usually  greenish  white,  pale  apple  green,  or  grayish. 

(Chemical  characters.)    Before  the  blowpipe  it  exfoliates  into  little 
yellowish  or  grayish  scales,  which  however  are  not  always  equally 
distinct    These  scales  then  unite  and  melt  into  a  grayish,  transparent 
globule  of  glass.    When  heated  in  a  crucible  it  also  splits  into  scales, 
having  the  two  colors  already  mentioned,  but  in  a  few  days  they  all  be- 
come dark  gray.  A  specimen,  analyzed  by  Vauquelin,  yielded  silex  64.4, 
alumine  24.4,  potash  5.0,  lime  3.0,  oxide  of  iron  2.£  ;ss  99.    In  a  specimen 
from  Tyrol,  Vogel  found  silcx  63.5,  alumine  23,5,  potash  6.0,  water  2.0, 
oxideof  iron  2.5,  lime  1. '5;  3s  99.^5.    But  in  a  specimen  from  Utffn, 
Arfvedson  found  silex  66.4,  alumine  25.3,  lithia  8.85,  oxide  of  iron  1.45, 
volatile  matter  0.45 ; = 1 02.45.  Vauquelin  has  also  found  abou  1 3  per  cent, 
of  Utkia  in  the  Spodumene  of  Uton.    If  litliia  be  an  essential  ingredient 
of  Spodumene,  the  alkali  in  the  first  two  analyses  is  undoubtedly  lithia* 
From  adularia,  which  it  somewhat  resembles,  it  differs  by  its  greater 
specific  gravity,  and  the  residts  of  mechanical  division.    It  differs  from 
the  ichthyophthalmite  alsain  rts  primitive  form,  chemical  characters,  &c« 
(Oeological  sUtuttion  mid  Localities.)    This  rare  mineral  was  first 
found  in  the  iron  mine  of  Uton,  in  Sweden,  associated  with  reddish 
feldspar,  greasy  quartz,  and  black  mica. — ^In  the  Tyrol,  on  tlie  road 
to  Sterzing,  it  occurs  in  granite,  with  tourmaline.    In  Ireland,  at  Kil* 
liney,  near  Dublin,  in  veins  of  fine  grained  granite,  associated  with  th^ 
variety,  called  Killinited — Also  in  Norway w — It  is  also  said  to  have  been 
discovered  by  Mac  Culloch  on  the  west  coast  of  Scotland  in  granite. 
The  name  Spodumene  is  -derived  from  the  Greek  ^^•hfft,  to  reduce 
to  ashes,  alluding  to  its  changes  before  the  blowpipe. 

Var.  1.  KiLLiNiTE.  Taylor.  This  mineral  strongly  resembles  the 
common  variety  of  Spodumene  in  composition  and  external  charactenk 
The  alkali,  which  it  c<mtains,  is  probably  lithia* 

It  occurs  in  elongated,  prismatic  masses,  whose  sides  and  termina* 
tions  are  indistinct.  These  prisms  intersect  each  other,  and  are  qften 
crossed  by  rifts.  Its  structure  is  foliated  in  one  direction,  with  a  shin- 
ing and  somewhat  pearly  lustre.  It  is  brittle,  and  has  an  uneven  cross 
fracture,  nearly  dull*  It  yields  easily  to  the  knife,  and  is  scratched  by 
the  fluate,  but  not  by  the  carbonate  of  lime^— It  is  transluceut ;  and  its 
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color  is  usually  light  green,  tinged  with  brown  or  yellow.  Its  powder 
is  grayish  white.  Its  specific  gravity  is  2.69.^— By  exposure  to  the 
atmosphere,  its  sur^ce  becomes  brownish. 

Before  the  blowpipe,  it  becomes  white,  swells,  and  melts  into  a 
white,  opaque  enamel.  It  contains  silex  52.49,  alumine  24.69»  potash 
5.0,  water  5.0,  Vime  and  magnesia  0.50,  oxide  of  iron  2.49,  of  manga- 
nese 0.75  ;s  92.92.  (Barker.) 

It  is  somewhat  lighter  and  less  hard  than  Spodumene,  and  yiddi  a 
different  result  before  the  blowpipe. 

This  mineral  was  discovered  by  Dr.  Taylor,  in  Ii*eland,  near  Dub- 
lin, at  iSMimy  s  and  hence  its  imme.  It  occurs  in  veins  of  granite, 
with  Spodumene,  feldspar,  &c. 

Species  26.    PETALITE.    Brongnijrt. 

Petalite.  BfchanU  PhlUipi. 

This  rare  mineral  occurs  in  masses,  which  have  a  foliated  stmctnre, 
and  are  divisible  in  directions,  parallel  to  die  planes  of  a  four-sided 
prism,  whose  bases  are  elongated  rhombs,  or  parallelograms  with  angles 
of  137^  08'  and  42°  52',  according  to  Haliy.  The  lamin«  are  some- 
times scaly,  undulated,  or  interlaced.  It  scratches  glass,  and  has 
nearly  the  hardness  of  feldspar.  Its  lustre  is  usually  glistening,  and 
somewhat  pearly ;  the  planes/  produced  by  mechanical  division  in  one 
direction,  have,  however,  a  higher  lustre.  It  is  translucent  in  different 
degrees ;  and  its  color  is  white,  either  milk  white,  or  with  shades  of 
gray,  red,  or  green ;  the  red  sometimes  appears  as  a  slight  tinge  of 
piidL.    Its  specific  gravity  is  between  2.4  and  2.6. 

(Chemical  characters.)  When  strongly  heated  by  the  blowpipe,  it 
melts,  according  to  Arfvedson,  into  a  transparent,  porous  glass.  Unless 
the  fragment  be  very  minute,  its  surface  only  will  be  fused.  It  con- 
tains, according  to  a  mean  of  three  analyses  by  Arfvedson,  silex  79.2, 
alumine  17.2,  lithia  5  J  ;=  100.1.  Prof.  Clarke's  analysis  gives  silex 
80.0,  alumine  15.0,  lithia  1.75,  oxide  of  manganese  2.5,  water  0.75. 
An  analysis  by  Vauquelin  gives  silex  78,  alumine  13,  lithia  7  ;sb  98. 

The  new  alkali,  Lithia,  was  first  discovered  in  the  Petalite  by 
Arfvedson. 

It  sometimes  resembles  white  quartz,  but  is  easily  distinguished 
by  the  foregoing  characters. 

It  has  been  found  only  in  Sweden,  at  Uton,  Sahla,  and  Finngrufan^ 
and  is  usually  associated  with  quartz,  feldspar,  spodumen,  &c 

Species  27.    LEPIDOLITE.    Kirwav.  Jauesok. 

t^idolidu  ITmurr.  Hatunuam,  LepidolitlM.  Hauy,  Bnngidart,  Bnehant,  LepidoUte.  AMtu  PhUk^, 

This  mineral  appears  to  be  composed  of  small  grains,  sometimes 
extremely  minute.  It  has  a  pearly  or  silver  lustre,  and  an  uneven  or 
spEntery  fracture.    But  these  grains,  among  which  little  pearly  scales 
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are  often  intersperaedy  are  themselves  composed  of  a  great  number  of 
minute  folia  w  spangles,  like  those  of  mica.  These  folia  also,  when 
separated  from  the  mass,  are  flexible,  have  a  glistening,  pearly  lustre,. 
are  variable  in  size,  and  sometimes  hexagonal. 

It  is  moderately  hard,  and  may  easily  be  cut  by  a  knife.  It  is 
pulverized  with  difficulty,  and  its  powder  is  soft  to  the  touch.  The 
colors  of  the  mass  are  usually  lilac,  peach  blossom  red,  reddish  purple, 
ar  rose  red ;  and  sometimes  gray  with  a  slight  tinge  of  yellow  or  green. 
The  single  lamin»  are  translucent,  and  usually  pearly  or  silver  white. 
The  edges  of  the  mass  are  also  translucent.  Its  specific  gravity  varies 
from  2.81  to  2S5. 

(Otemical  characters.)  Before  the  blowpipe  it  intumesces  a  little, 
and  easily  melts  into  a  white,  spongy,  translucent  globule.  With  the 
addition  of  nitre  the  globule  becomes  violet  A  specimen  from  Rosena 
yielded  ELlaproth  siiex  54.5,  alumine  38.£5,  potash  4.0,  oxides  of  iron 
and  manganese  0.7^5,  water  with  a  little  loss  2.5.  In  another  specimen 
Vanqudin  found  silex  64,  alumine  £0,  potash  14,  lime  2.  A  specimen 
from  Uton  yielded  Hisinger  silex  61.6,  alumine  20.6,  potash  9.2,  water 
L9,  lime  IX,  oxide  of  manganese  0.5  ;&s95.4.-- >According  to  Gmelin, 
Ike  Lepidolite  from  Sweden  and  Moravia  contains  lithia. 

(Qedogiad  situaHon  and  Localities,)  Near  Rosena,  in  Moravia, 
where  it  was  first  found,  it  occurs  in  large,  rose  colored  folia,  and  in 
masses  of  considerable  size,  disseminated  in  granite  and  gneiss,  and 
accompanied  by  feldspar,  quartz,  mica,  schorl,  &c^— In  Sweden  in  a 
quartzy  rock^— Also  in  Norway  and  Siberia.  In  France,  near  Limoge, 
in  a  vein  of  quartz,  traversing  a  granite,  which  contains  large  beryls^-* 
In  the  isle  of  Elba,  in  an  aggregate  of  quartz  and  feldspar.— At  Dal- 
mally,  in  Scotland,  in  primitive  limestone. 

(Remarks.)  Its  name  is  derived  from  the  Greek  Af «*/$,  a  sedU^  and 
Af#t^  a  sttme. — In  many  of  its  characters  it  sti*ongly  resembles  mica ; 
and  is  by  some  considered  a  subspecies  of  that  mineraL 

Species  28.    MICA.    Haut.  Kxrwav. 

Mict.  Br^ngitiart,  Jamenn.  Bncfumt,  AUdn.  PhUUpu    Olbnmer.  Werner.  Hauemann,   It  if  oAmk 

improperly  called  ismgUu. 

Mica  appears  to  be  always  the  result  of  crystallization,  but  is  rarely 
found  in  regular,  well  defined  crystals.  Most  commonly  it  appears  in 
thin,  flexible,  elastic  laminee,  which  exhibit  a  high  pdish  and  strong 
lustre.  These  laminee  have  sometimes  an  extent  of  many  square 
inches,  and,  from  this,  gradually  diminish,  till  they  become  mere  span- 
gles, discoverable  indeed  by  their  lustre,  but  whose  area  is  scarcely 
perceptible  by  the  naked  eye.  They  are  usually  found  united  into 
imall  masses,  extremely  variable  in  thickness,  or  into  crystals  more 
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or  less  regular ;  their  uDion»  however,  is  so  very  feeUc,  tliat  they  are 
easily  separable,  and  may  be  reduced  to  a  surprising  degree  of  tennity. 
In  this  state  their  surface  becomes  irised*  and  their  thickness  does  not 
much  exceed  a  millionth  part  of  an  ipch. 

The  crystals  of  Mica  are  sometimes  right  prisms  with  rfaomlnc 
bases,  whose  angles  are  120°  and  60''.  This  is  also  the  primitive  form, 
in  which  one  side  of  the  base  is  to  the  height  of  the  prism  neariy  as  3 
to  8.  Its  integrant  particles  have  prohcMy  the  same  formw— It  also 
occurs  in  six-sided  tables  or  six-sided  prisms,  usually  short,  and  some- 
times truncated  on  their  terminal  edges,  or  on  four  of  the  lateral  edges^ 
— Sometimes  the  narrow  faces  of  the  six-sided  table  are  bevelled,  and 
the  edges  of  the  bevel  ment  truncated^— Hexaedral  tables  of  Mica^  pro- 
gressively diminishing  in  size,  are  sometimes  so  applied  to  each  other, 
as  to  produce  a  six-sided  pyramid,  either  single  or  douUe.  It  also 
occurs  in  rectangular  lamince  or  prisms. 

The  structure  of  Mica  is  always  foliated,  but  the  folia  may  be 
straight,  curved,  or  undulated ;  sometimes  they  appear  like  broad  fibres, 
parallel  or  divei^g,  or  are  marked  with  plumous  strise*  The  surface, 
whether  of  the  crystals,  masses,  or  separate  laminie,  has  a  shining  or 
splendent  lustre,  which  is  sometimes  metallic,  like  that  of  silver  or 
gold ;  and  sometimes  like  that  of  polished  glass,  or  a  little  pearly.  The 
lateral  divisions  of  the  laminae  are  almost  always  dull. 

It  is  easily  scratched  by  a  knife,  but  the  solid  angles  and  edges  of 
the  crystals  scratch  glass.  Its  surface  is  smooth  to  the  touch  and  very 
seldom  slightly  unctuous ;  its  powder  is  dull,  usually  grayish,  and  feels 
soft  In  thin  laminae,  it  is  very  often  more  or  less  transparent ;  but 
in  other  cases  it  is  translucent,  sometimes  at  the  edges  only.  When 
black  and  opaque  in  the  mass,  the  separate  laminae  are  often  semi* 
transparent — Its  colors  are  silver  white,  gray,  often  tinged  with  yellow, 
green,  or  black,  or  nearly  black  ;  also  brown,  yellow,  reddish,  green, 
violet,  &c.  The  color  sometimes  depends  on  tlie  direction,  in  which 
the  light  passes.  Thus  some  crystals  appear  green  in  the  direction 
of  the  axis,  and  orange  yellow  at  right  angles  to  the  prism. 

Its  specific  gravity  extends  from  2.53  to  2.93 ;  and,  when  rubbed  on 
sealing  wax,  it  communicates  to  the  wax  negative  electricity. 

(Chemical  characters.)  It  is  fusible  by  the  blowpipe,  though  some- 
times with  difficulty,  into  an  enamel,  which  is  usually  gray  or  black. 
The  flame  should  be  directed  against  the  edges  of  the  laminae.  Tlie 
colored  varieties  are  most  easily  fusible ;  and  black  mica  gives  a  black 
enamel,  which  often  moves  (he  needle.  A  specimen  from  Siberia  yield- 
ed Klaproth  silex  48.0,  alumine  34.25,  potash  8.75,  oxide  of  iron  4.5, 
of  manganese  0.5,  water  1.25  ;e3  97^25.  A  specimen  from  Sweden 
yielded  Rose  silex  46.10,  alumine  31.1fi,  potash  8.39,  oxide  of  manga- 
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ftese  1^9  fluoric  acid  1.12,  water  0.87  ;aB  98.13.  In  a  speeineh  from 
Finknd  he  found  «lex  46.36,  alumine  36.80,  potash  9.22,  oxides  itf  iron 
and  manganese  4.55,  water  1.04,  fluoric  acid  0.76;=  98.73.  Mr.  Rose 
has  also  detected  fluoric  acid  in  the  rose  and  violet  mica  of  Goshen, 
in  Massachusetts.^— Sometimes  the  potash  is  in  greater  proportion ;  and 
in  black  mica  the  oxide  of  iron  is  sometimes  as  high  as  22  per  cent-— 
Mica  is  subject  to  decomposition  by  exposure  to  the  atmosphere,  and 
10  sometimes  converted  into  a  kind  of  steatitic  matter. 

(Distinctive  characters.)  Mica  differs  from  talc  bj  its  elasticity, 
greater  hardness,  its  want  of  unctuositj,  and  by  communicating  nega- 
tive electricity  to  sealing  wax. — It  is  less  hard  than  diallage,  which  is 
not  dasticw— It  sometimes  resembles  cyanite,  but  the  latter  is  harder, 
not  elastic,  and  infusible. — It  may  also  resemble  the  green  oxide  of 
uraniam,  but  the  latter  is  brittle,  and  melts  into  a  black  scoria.— It  is 
easily  distinguished  from  micaceous^oxide  of  iron. 

The  following  are  its  most  important  varieties. 

Var.  1.  LAMINATED  MICA.*  It  occurs  in  large  plates,  which  often 
omtain  many  square  inches.  It  has  been  called  Musdovy  glass  or  talc, 
being  found  abundantly  in  that  country. 

2.  LAMELLAR  MicA.t  This  is  the  more  common  variety.  It  exists 
in  small  folia,  either  collected  into  masses,  or  disseminated  in  other 
minerals.**  It  is  sometimes  in  extremely  minute  scales,  which,  when 
detached  from  the  mass,  appear  like  sand. 

Sometimes  the  lamells  are  convex,  and  so  placed  one  upon  another, 
that  they  form  a  pyramidal  or  hemispherical  mass. 

3.  PEisMATio  mica4  This  variety  is  not  common.  The  laminae 
are  easily  divisible,  parallel  to  their  edges,  into  minute  prisms,  or  even 
into  delicate  filaments.  The  edges  of  the  laminse  have  usually  more 
lustre,  than  those  of  the  other  varieties. 

It  occurs  in  ConnectiaU,  at  Litchfield.  In  Maine,  at  Topsham,  and 
Bowdoinham ;  at  the  latter  place  it  occurs  in  granite,  and  separates 
into  fibres  as  delicate,  as  those  of  amianthus.  ^ 

( OeologiaU  situation.)  Although  mica  never  occurs  in  beds,  or 
large  insulated  masses,  there  is  no  substance  more  universally  difiused 
through  the  mineral  kingdom.  It  is  an  essential  ingredient  in  granite, 
gneisd,  and  mica  slate ;  and  occurs  also  in  sienite,  porphyry,  and  other 
primitive  rocks.  Its  crystals  sometimes  appear  in  the  fissures  of  these 
rocks,  or  in  the  cavities  of  veins,  which  traverse  them ;  in  these  veins 
also  often  occur  the  large  plates  of  laminated  mica.  Even  when  dis- 
seminated in  granite,  &c.  it  is  sometimes  in  perfectly  r^ular  crystals. 
In  some  cases  it  constitutes  small  veins.       Some  granites  contain 

*  Uhk  ioliu6»  Hauif.  BmtgniarU      t  Miea  tiitt€llilbria&«^|Bftillaa--lliniipii(^^      Hauy, 
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▼ery  little  mjca,  except  in  veins,  as  at  Zinnwald  in  Bohemia,  and  at 
Topsham  in  Maine^— To  limestone/ quartz,  &g.  it  often  communicates 
a  slaty  texture. 

Mica  occurs  also  in  greenstone,  basalt,  sandstone,  and  other  secon- 
dary rocks ;  especially  in  the  sandstone  and  shale^  which  accompany 
ooal.— -It  is  abundant  in  tlie  sand  of  primitive  countries,  and  exists 
even  in  that,  which  is  far  distant  from  primitive  rocks^^^-It  is  often 
connected  with  volcanic  rocks* 

But,  notwithstanding  this  universal  diffusion  of  Mica,  it  has  most 
INTobably,  in  all  cases,  been  fcmned  among  primitive  rocks*  Hence, 
when  found  in  secondary  rocks  or  alluvial  earths,  it  has  undoubtedly 
arisen  from  the  disintegration  of  primitive  rocks,  and  been  subsequently 
transported  by  water. 

(Localities. J  Very  fine  specimens  have  been  found  in  Bussia, 
Siberia,  &c.  > 

In  the  United  States,  Mica  is  very  abundant  In  Pefmsylvania,  at 
Oermantown,  it  is  crystallized  in  six-sided  tables  and  prisms.  (Wis- 
rxii.J— At  Chestnut  Hill,  near  the  Wichicon,  and  near  Chester,  it  is 
green.  fLf^.j— In  J\llsw  Jersey,  Sussex  County,  in  limestone^  in  ex- 
tremely short  prisms,  which,  before  they  are  broken^  resemble  garnets. 
(Fierce  S[  Toi8i8«r.J— In  JWir  York,  near  West  Farms,  in  greenish 
yellow  six-sided  tables  in  granite.  f«Voi?ro  j^./— Also  in  4he  Highlands 
at  Munro  iron  works,  in  black  six-sided  tables  six  inches  in  diameter— 
and  on  Staten  Island  in  small,  regular,  hexaednd  crystals  in  steatite. 
(Fierce.) — Also  near  the  city  in  very  perfect  six-sided  prisms  in 
granite.  (Pierce  Sf  Torret.) — In  Connecticut,  at  Woodbury,  it  is 
violet — ^Near  Watcrtown,  it  is  radiated  or  plumous.  (Sillim a y.)'^ln 
Massachusetts,  at  Goshen,  in  detached  masses  of  granite,  associated  with 
blue  and  green  tourmalines,  and  sometimes  crystallized  in  rhombic  ta- 
bles ;  its  color,  sometimes  yellowish  green,  is  generally  rose  red  or  violet 
It  resembles  tlic  lepidolite.  (Qibbs,) — In  JV*etr  Hampshire,  at  Grafton, 
in  large  laminae,  adhering  to  quartz — and  at  Alstead  in  very  largo 
plates.  (Hall.) — In  Vermont,  at  Bellows  Falls,  rose  colored  and  straw 
yellow  in  granitic  veins,  traversing  primitive  rocks.  (8iLLiMAN.)~^ln 
Maine,  almost  every  variety  of  Mica  is  found  at  Topsham,  near  Bowdoin 
College;  it  is  often  in  six-sided  tables,  sometimes  equilateral,  and 
sometimes  elongated  ;  also  in  rhomboidal  prisms.— -In  Brunswick,  its 
color  is  sometimes  a  very  beautifulh  green. 

(Uses.)  It  has  been  employed,  instead  of  glass,  in  the  windows 
of  dwelling  houses ;  also  in  ships  of  war,  because  it  is  not  liable  to  be 
broken  by  the  concussion,  produced  by  the  discharge  of  cannon.  In 
lantams  it  is  superior  to  horn,  being  more  transparent,  and  not  so 
aunJly  injured  by  heat— When  in  thin,  transparent  laminiei  sufficientjy 
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large»  it  is  ufeM  to  defend  the  eyes  of  those^  who  travel^  agiunst  higli 
wii^»aiid  severe  storms  of  snosir. — When  of  suitable  color  and  in 
minute  scales,  it  is  employed  to  ornament  paper,  which  is  then  said  to 
\»fnuted  ;  the  scales  of  Mica  are  made  to  adhere  by  a  solution  of  gum 
N*  gjiuev— Mica,  in  small  scales  of  a  silver  white  or  yellow  color,  is 
lometimes  diffused  through  the  glazing  of  certain  kinds  of  pottery,  and 
produces  a  pleasing  effect-— In  some  parts  of  Siberia,  Mica  is  explored 
IS  an  article  of  commerce ;  and  is  sometimes  called  Muscovy  glass. 
rhe  plates  are  said  to  be  sometimes  3  or  4  feet  square^— Its  name. 
Mica,  is  derived  from  the  Latin,  mico^  to  shine. 

Species  29.    LEltCITE.    Jambsoh. 

Leosit.  Wcntr.  Haunnaniu    La  Leacite.  Brpchent.   Amphigenib  Hauy,  BrongniarU   VeraTiaiu 

Kinoaru   Leucite.  Aikln,  PhUlipu 

The  Leucite  often  appears  in  regular,  well  defined  crystals,  contain- 
ed under  twenty  four  faces,  which  are  equal  and  similar  trapeziums ; 
yc  it  may  be  viewed  as  a  double  eight-sided  pyramid,  each  of  whose 
frertices  is  formed  by  four  planes,  standing  on  the  alternate  edges  of 
the  pyramids.  They  are  sometimes  elongated.  Their  primitive  form. 
is  probably  a  cube,  and  their  integrant  particles  irre^lar  tetraedrons. 

The  surface  of  perfect  and  unaltered  crystals  is  smooth,  and  not 
tUiated  like  that  of  garnets  of  a  similar  form,  although  they  sometimes 
nchibit  seams  parallel  to  the  shorter  diagonals  of  the  faces.  The  size 
nay  vary  from  that  of  a  pin's  head  to  an  inch  in  diameter ;  and  the 
ingles  and  edges  are  sometimes  rounded. 

The  Leucite  frequently  occurs  also  in  rounded  grains,  or  fragments 
A  crystals. 

Its  colors  are  usually  gray,  or  white,  often  impure,  and  sometinfes 
shaded  with  yellow,  or  even  with  red.  Some  crystals  are  nearly  or 
{ttite  transparent,  others  only  translucent,  and  some  are  opaque. 

Its  fracture,  in  certain  directions  foliated,  is  in  others  imperfectly 
Hmchoidal  or  uneven,  somewhat  shining  and  vitreous,  when  the  crystal 
s  unaltered. — ^The  Leucite  scratches  glass  with  difficulty,  and  is 
KMnetimes  almost  friable.    Its  specific  gravity  is  about  2A7. 

(Chemical  characters.)  Before  the  blowpipe  it  is  infusible.  Its 
wwder  converts  the  vegetable  blue  to  green.  It  contains  sile:(  53.75, 
ilnmine  24.62,  potash  21.35;=  99.72.  (Klaproth.) 

its  infusibility  alone  is  sufficient  to  distinguish  it  from  the  garnet 
md  analcime,  which  have  similar  forms ;  it  also  differs  from  them  in 
»ther  characters. 

(Qeological  situation  and  Localities.)  It  is  often  imjiedded  in  lava 
ind  in  basalt ;  and  is  hence  found  in  earths  resulting  from  the  decom- 
)osition  of  those  minerals.  It  occurs  in  several  parts  of  Italy,  particu- 
larly iiear  Naples  and  Rome.    It  is  sometimes  in  masses,  composed 
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almost  entirely  of  aggregated  crystals  of  Leucited— In  poroas  or  scori* 
OU8  lavas,  the  crystals  are  more  friable  and  opaque,  than  those  in  more 
compact  lavas,  or  in  basalt  Sometimes,  however,  it  is  opaque  and 
earthy,  even  when  perfectly  enveloped  in  lava.  Its  altered  stale 
must,'  in  this  case,  be  attributed  to  the  action  of  volcanic  fire,  i|ither 
than  to  that  of  moisture  or  sulphurous  acid. 

All  lavas  do  not  contain  crystals  of  Leucite.  They  are  abundant 
in  the  lava  of  Vesuvius,  but  seldom  or  never  in  that  of  Etna.  Leacita 
is  sometimes  associated  with  masses,  composed  c^  mica,  homUende* 
feldspar,  &c.  which  appear  to  have  been  ejected  from  volcanoes,  with- 
out having  undergone  the  action  of  fire.  > 

In  Bohemia,  the  Leucite  is  found  in  Basalt. 

In  regard  to  those  Leucites,  found  in  lava,  Werner,  Ddomieu, 
and  others  suppose  these  crystals  to  have  preexisted  in  the  min* 
eral,  which,  by  its  fusion,  has  produced  the  lava ;  and  in  conse- 
quence of  their  infusibillty  to  have  remained  more  or  less  unaltered 
by  volcanic  fire. 

.  De  Buch  and  others  think,  that  the  Leucite  has  crystallized  within 
the  fluid  lava.  This  idea  is  in  part  suggested  by  the  fragments  of  lava* 
and  even  of  augite,  which  are  often  found  enveloped  in  crystals  of 
Leucite.  But  to  this  it  may  be  replied,  that  fragments  of  basalt,  or  of 
whatever  produced  the  lava,  might  have  been  originally  inclosed  in  the 
orystal,  and  afterwards  converted  into  the  state  of  lava  by  a  degree  of 
heat,  insufficient  to  fuse  the  surrounding  Leucite. 

The  name  Leucite  is  derived  from  the  Greek  a<  !/«•«,  white. 

Species  SO.    FETTSTEIN.     We r neb. 

Kent  yitmu  Hauy.    Elaolite*  Jamutu     Dichter  Wernerit.  Hmummau     FfltWciii.  4Uaa. 

PhUUpt. 

This  mineral  has  a  crystalline  structure  more  or  less  distinctly 
foliated  in  directions,  parallel  to  the  sides  of  a  rhombic  prism,  and  also 
in  the  direction  of  the  shorter  diagonals  of  the  bases.  Its  fracture  is 
uneven,  and  sometimes  imperfectly  conchoidal.  Its  lustre  is  more  or 
less  shining,  and  somewhat  resinous  or  greasy  ;  and  hence  probably 
its  name.    Some  varieties  are  slightly  chatoyant. 

It  scratches  glass ;  but  is  less  hard  than  feldspar.  It  is  brittle  ; 
and  its  specific  gravity  is  between  2.56  and  2.61.  It  is  more  or  less 
translucent,  sometimes  at  the  edges  only ;  and  its  colors  are  greenish 
or  bluish  gray,  greenish  blue,  and  flesh  red. 

It  is  fusible  by  the  blowpipe  into  a  white  enamel.  It  contains  silex 
46.5,  alumine  30.25,  potash  18.0,  lime  0.75,  oxide  of  iron  1.0,  water 
2.0  ;=  98.50.  (Klaprotb.)  The  analysis  of  Yauquelin  is  nearly  the 
same ;  but  he  obtained  both  potash  and  soda. 

Its  composition  sufficiently  distinguishes  it  from  the  scapolite. 
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It  has  been  found  in  Norway,  at  Laurwig,  Stavcrn,  and  Friedrich- 
^wanit  in  sienite/  which  also  contains  zircon. 

It  is  sometimes  employed  for  ringstones,  &c.  and  exhibits  a  play  of 
colors,  like  the  Cat's  eye. 

The  two  following  minerals,  the  Gabronite  and  Lythroded  are 
probably  varieties  of  Fettstein. 

For.  1.  GABRONITE.*  Haut,  Brongniart*  It  occurs  in  masses* 
whose  structure  is  more  or  less  distinctly  foliated,  or  sometimes  com- 
pact. Its  lustre  is  glistening,  and  somewhat  resinous ;  and  its  fracture 
is  uneven  or  splintery.  It  scratches  glass,  but  scarcely  gives  sparks 
with  steel.  It  is  more  or  less  translucent  at  the  edges ;  and  its  colors 
are  gray,  bluish  or  greenish  gray,  and  sometimes  red. 

Beftffe  the  blowpipe  it  melts  with  some  difficulty  into  an  opaque, 
white  globule.  It  contains,  according  to  John,  silex  54.0,  alumine 
£4.0,  potash  and  soda  17.25,  magnesia  1.5,  oxides  of  iron  and  man- 
ganese l.£5,  water  2.0. 

This  mineral  is  by  some  referred  to  the  Scapolite;  but,  if  the 
preceding  analysis  is  correct,  the  union  is  inadmissible. 

The  Gabronite  is  found  in  Norway  near  Arendal;  also  at  Fried* 
richswarn,  where  it  occurs  in  sienite. 

2.  LYTHRODEs.  Kass^en,  Phillips.  It  occurs  iu  masscs,  wtiich 
have  an  imperfectly  foliated  structure,  and  a  feeble  resinous  lustre.  Its 
cross  fracture  is  splintery  and  dull.  It  yields  with  difficulty  to  the  knife ; 
and  its  specific  gravity  is  2.5. — It  is  feebly  translucent  at  the  edges ; 
and  its  colors  vary  from  red  of  different  shades  to  yellowish  brown. 

It  contains,  according  to  John,  silex  44.6,  alumine  37.4,  soda  8.0, 
water  6.0,  lime  2.7,  oxide  of  iron  1.0  ;=99.7. 

It  is  found  in  Norway  at  Laurwig,  and  Friedrichswarn. 

Its  name  is  taken  from  the  Greek  Xv6^cv,  hloodi  in  allusion  to  the 
appearance  of  the  recent  fracture  of  the  red  variety. 

Species  31.    LAPIS  LAZULI.     Kirivas. 

Uzantem.  JVemer,  Hautmann,    Azare  Stone.  Jameton,    Lazulite.  Hauy,  Brongniart.    La  Pierre 
d^Asor.    Br^chant,    Lapis  LazalL  AUda,  PhUUpa,    The  Arabians  call  it  AxuL 

This  interesting  and  indeed  valuable  mineral  may  generally  be  re- 
cognised by  its  color,  especially  with  the  assistance  of  a  few  chemical 
experiments.  When  pure,  its  color  is  a  fine  azure  blue,  a  little  darker 
er  lighter ;  sometimes  also  it  approaches  sky  or  smalt  blue.  It  is 
usually  in  amorphous  or  rounded  masses  of  a  moderate  si^e ;  but  is 
said  to  have  been  observed  in  dodecaedrons  with  rhombic  faces.  Its 
structure  is  finely  granular,  almost  compact ;  and  its  fracture  uneven, 
sometimes  a  little  foliated  ;  it  is  dull,  or  has  only  a  feeble  lustre.  It 
is  opaque,  or  a  little  translucent  at  the  edges. 

*  O^bronHe.  Aikin.  Fhiliipi*   Foliated  ScapoUte.  Jmneipn» 
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It  scratches  glass,  but  does  not  easily  give  sparks  with  steely  and 
that  only  in  certain  parts.  Its  specific  gravity  in  pure  specimens  if 
about  !^36,  but  it  is  sometimes  2.94. 

(Chemical  characters.)  If  previously  calcined,  it  loses  its  color  in 
the  mineral  acids,  and  forms  with  them,  when  concentrated,  a  thick 
jelly.  It  retains  its  color  at  a  temperature  of  100°  W.  but  may  Ini 
melted  by  the  blowpipe  into  a  white  or  gray  enamel.  In  the  analysis, 
of  this  mineral,  chemists  have  Obtained  very  different  results ;  and  it 
is  impossible,  at  present,  to  say  what  is  its  true  composition.  A  part 
of  the  difficulty  undoubtedly  arises  from  foreign  ingredients,  which  are 
visibly  mingled  with  it.  Clement  and  Desormes,  from  Lapis  Lazuli  of 
the  greatest  beauty  and  much  purer  than  usual,  obtained  silex  35.8^ 
alumine  34.8,  soda  23.2,  sulphur  3.1,  carbonate  of  lime  3.1,  and  in  scraie 
experiments  a  little  iron ;  but  the  last  two  they  do  not  consider  esaen* 
tial*  If  this  analysis  be  correct,  this  mineral  cannot  receive  its  cc^or 
from  a  blue  sulphuret,  or  blue  oxide  of  iron^^It  often  contains  sol- 
phuret  of  iron,  feldspar,  and  quartz. 

(Distinctive  characters.)  The  intensity  of  its  blue,  and  some 
other  characters  will  generally  distinguish  it  from  .the  Lazulite.— 
It  also  resembles  the  azure  colored  ores  of  copper;  but  the  latter 
become  black  in  a  moderate  heat,  and  communicate  to  ammonia  a 
Uue  color. 

( Geological  situation  arid  Localities.)  When  found  in  place,  it 
appears  to  have  occurred  in  primitive  rocks,  especially  in  granite. 
It  is  accompanied  with  garnets,  carbonate  of  lime,  quartz,  feldspar^ 
and  sulphuret  of  iron.  But  it  more  frequently  occurs  in  scattered* 
rolled  fragments. 

It  has  been  found  chiefly  in  China,  Persia,  and  Bucharia.  It  also 
exists  in  Russia,  and  in  Siberia  near  lake  Baikal. 

(Uses.)  It  receives  a  high  polish  ;  and  its  fine  color,  often  marked 
by  yellow  spots  or  veins  of  sulphuret  of  iron,  renders  it  extremely 
beautiful,  and  much  esteemed  for  many  ornamental  works.  But  its 
chief  use  is  to  furnish  the  ultramarine  blue,  a  pigment  remarkable  for 
the  durability  of  its  colore— To  extract  the  coloring  matter,  the  miner- 
al, having  been  repeatedly  heated  and  immersed  in  vinegar,  is  reduced 
to  a  very  fine  powder.  This  powder  is  formed  into  a  paste  with  melted 
resin,  wax,  and  linseed  oil ;  and  this  paste  is  ground  with  warm  water, 
which  extracts  the  coloring  matter,  and  deposites  it  as  a  sediment.  In 
this  process,  the  oil  is  supposed  to  form  a  kind  of  soap  with  the  soda  / 
and  the  particles  of  the  ultramarine,  being  thus  rendered  smooth  and 
slippery,  escape,  by  the  assistance  of  the  hot  water,  from  the  particles 
of  the  gangue,  which  are  retained  by  the  wax.-^This  pigment  is  em* 
ployed  with  oil. 
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BpteiES  dd.    SCHORL.     Wekkek.  Jameson. 

JfMiy.  JNMjf  ntere.  AiHru  FhUI^»    Le  SchorL  Bnchanu    TornyiliBi  fiitttiiiMMii. 

This  mineral  is,  in  general,  easily  recognised.  It  most  frequently 
<K;car9  in  long,  prismatic  crystals,  more  or  less  regular,  whose  lateral 
faces  are  almost  always  longitudinally  striated.  These  prisms  usually 
present  six,  nine,  or  twelve  sides,  and  are  terminated  at  both  extremi- 
ties by  three  principal  faces.  But  the  edges  and  solid  angles  on  and 
around  one,  and  sotnetimes  both,  of  these  triedral  summits  are  variously 
trancated.  Hence,  in  most  cases,  the  two  summits  differ  from  each 
other  in  the  number  of  their  faces,  although,  in  consequence  of  the 
smallness  of  some  of  these  faces,  this  difference  would  often  escape  the 
eye,  without  careful  observation.  Thus  tl^e  prism  has  often  nine  sides 
with  one  triedral  summit,  while  the  other  summit  may  have  five,  8ix> 
seven,  or  nine  faces.  Sometimes  the  prism  has  twelve  sides  with  one 
triedral  summit,  while  the  other  summit  presents  five  or  even  nineteen 
fiiceSrf— The  prism  may  have  twenty  four  sides. 

Their  primitive  form,  not  easily  obtained  by  mechanical  division,  is 
an  obtQse  rhomb  (PI.  IV,  fig.  1.),  w^hose  angles  are  133^  26'  and  46^  34^ 
—Its  structure  is  sometimes  imperfectly  foliated  in  directions  oblique 
to  the  axis  of  the  prism.  The  integrant  particles  are  tetraedrons.  Haily 
has  described  seventeen  secondary  forms,  of  which  we  select  a  few. 

A  nine-sided  prism  (PL  IV,  fig.  2.)  terminated  at  one  extremity  by 
three  faces,  and  at  the  other  by  six,  of  which  three  are  lai^r  than  the 
others,  and  stand  on  those  three  lateral  edges  of  the  prism,  each  of 
which  contains  an  angle  of  1£0^.  It  is  sometimes  described  as  a  three- 
sided  prism,  bei^elled  on  its  lateral  edges.  Indeed  this  prism  frequently 
appears  to  have  only  three  sides,  which  however  are  more  or  less  sensi* 
biy  convex.    Sometimes  the  edges  of  the  triedral  summit  are  truncated. 

A  nine-sided  prism  (PI.  IV,  fig.  3.),  of  which  one  summit  has  three 
and  the  other  seven  faces. 

The  prism  is  sometimes  so  short,  that  the  two  summits  almost 
meet,  and  the  crystal  then  resembles  an  obtuse  rhomb,  truncated  on 
some  of  its  edges. 

A  six-sided  prism,  terminated  by  three  faces,  which  stand  on  the 
lateral  edges,  and  are  often  modified  by  truncation,  on  one  summit 
at  least. 

Sometimes  the  crystals  are  cylindrical,  and  marked  with  projecting 
edges  or  channels ;  sometimes  they  are  acicular,  or  even  capillary ; 
and  sometimes  short  and  very  thick. — Schorl  also  occurs  in  amorphous 
masses  or  fragments. 

The  electric  powers  of  Schorl  constitute  one  of  its  most  striking 
characters.  By  friction  it  becomes  positively  electric  ;  but,  by  ex- 
posure to  a  certain  degree  of  heat,  it  acquires  positive  electricity  at 
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one  extremity,  and  negative  at  the  other.  Bat  in  all  caaei^  where  ikt 
two  suu\mit3  hare  a  different  configuration,  that  aummit,  which  hat 
the  greater  number  of  faces,  becomes  positive.  According  to  BoaraoD, 
however,  some  crystals  from  Ceylon,  perfectly  rimilar  at  both  anininit% 
acquire  opposite  electricities. 

Schorl' is  very  brittle ;  it  scratches  glass,  is  harder  llian  hornUeadfl^ 
and  has  sometimes  the  hardness  of  quartz.  Its  firactare  is  more  or  leia 
conchoidal,  or  uneven.  Its  lustre  is  vitreous,  and  usaally  hi^  b«t 
varies  from  glistening  to  splendent  Its  specific  gravity  eztenda  tnm 
S.00to3.36.  * 

It  is  sometimes  opaque,  and  often  translucent,  or  even  tranqpanttt 
Its  most  common  color  is  Uack,  but  it  also  occurs  green,  hrowi^  hta^ 
yellow,  and  red  of  different  shades,  and  aometimea  white. 

(Chemical  charaeUn.)  Before  the  blowpipe  it  easily  OMlta^  ni 
is  converted,  with  ebullition,  into  an  enamel,  aometiaiea  gpqFidi  or 
greenish  white,  and  aometimea  brownish  or  Mackish,  and  anally 
more  or  less  vesicular.  A  specimen  from  Eibenstock  yielded  Klapraitt 
silex  36.75,  alumine  34.50,  potash  GiO,  magnesia  0.25»  oxidft  of  inA 
21.0  ;ss  98.50.  Another  specimen  from  Spessart  yielded  iua  alnoat 
precisely  the  same  results.  Sometimes  a  little  lime  appeaia  ta.ba 
accidentally  present. 

(DistineHve  duamettn.)  An  attention  to  the-dedric  powen  of 
Schorl,  its  vitreous,  colichmdal  fracture,  and  fusibility  into  an  enam^ 
will  generally  prevent  it  from  being  confounded  with  actynolite*  angite, 
tremolite,  chrysolite,  emerald,  epidote,  melanite*  and  AomUsMb^  the 
last  of  which  it  most  resembles.  (See  Hornblende.) 
Several  varieties  deserve  further  notice. 

Var.  1.  COMMON  sohoru*  Jambsohi.  JijKnr,  This  variety  ia  v«j 
common  and  abundant.  It  b  opaque,  or  slightly  translucent  at  the 
edges  of  thin  fragments.  Its  color  is  usually  a  shining^  velvet  black; 
but  sometimes  a  little  brownish  or  smoky.  Its  crystals  are  ofieB 
cylindrical  or  acicular,  and  very  frequently  aggregated.  Hence  tUi 
variety  often  appears  in  irregular  masses,  composed  of  impoftc^ 
prismatic  crystals,  sometimes  parallel  and  sometimes  divergiiq;. 
When  the  prisms  are  very  minute,  the  broken  mass  exhiUta  a  fibroaa 
or  radiated  fracture.  These  aggregated  prisms  are  in  general  easily 
separable. — Sometimes  masses  of  Schorl  are  composed  oF  granolttr 
concretions,  or  of  fragments,  forming  a  kind  of  breccia. 

This  variety  in  some  cases  so  abounds  with  particles  of  iron,  which 
serve  as  conductors,  .that  its  electric  powers  are  very  weak,  or  even 
imperceptible. 

*  Gemeiaer  Schori.  mermer*  Hmummm.   Le  Schorl  noir.  Br§cktmt,    TowMdfaM 
Tourmaline  SehorL  BrwignlarU    SoborL  Kirwm* 
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S.  TOURMALINE,*  KtR WAN,  Jameson.  This  VEfiet J  includes  those 
Schorls,  whose  colors  are  green,  brown,  yellow,  and  those,  which  are 
white  or  limpid.  The  preceding  colors  present  various  shades,  some 
of  which  are  so  deep,  that  the  crystal,  when  nearly  opaque,  appears 
to  be  black.  It  is  more  or  less  translucent,  and  sometimes  transparent 
It  is,  however,  often  the  case,  that,  when  a  Tourmaline  is  viewed  per- 
pendicularly to  the  sides  of  the  prism^  it  is  more  or  less  transparent^ 
but,  if  observed  in  the  direction  of  the  axis,  it  is  opaque,  even  when  the 
length  of  the  prism  is  less,  than  its  thickness^ — ^The  transparent  Schorls 
generally,  but  not  always,  exhibit  stronger  electrical  powers  than  those, 
which  are  opaque.^-The  Tourmaline  is  usually  in  distinct  crystals. 
(See  Localities  of  the  Species.) 

GREEN  TouuMALiNE.t  It  prescnts  Several  shades,  varying  from 
bluish  or  leek  green  to  olive  green.  Some  from  Ceylon  and  Brazil 
are  emerald  green ;   the  latter  have  been  called  Brazilian  emeralds. 

(LocaUHes,)  This  variety  is  found  in  Ceylon;  Brazil;  at  St. 
Gotbard ;  and  at  Uton  in  Sweden. 

In  the  United  States.  In  Massachtisetts,  at  Chesterfield,  in  a  bed 
of  granite,  subordinate  to  mica  slate,  where  the  Green  tourmaline  is 
contained  chiefly  in  a  vein  of  quartz  and  feldspar,  traversing  the  gran- 
ite. It  is  associated  with  the  rubellite,  prisms  of  which  it  often  incloses ; 
indeed  in  some  parts  of  the  vein  almost  every  green  tourmaline  incloses 
a  red  prism.  It  occurs  in  opaque  prisms,  dark  or  light  green,  varying 
in  diameter  from  one  eighth  of  an  inch  to  one  inch,  and  sometimes 
four  inches  long ;  the  lateral  faces  are  longitudinally  striated,  and 
often  convex.  This  granite  contains  blue  tourmaline  and  emerald.— 
Also  at  Goshen,  in  detached  masses  of  granite ;  it  is  dark  or  light 
green,  translucent,  and  associated  with  blue  and  black  tourmalines, 
prisms  of  which  it  sometimes  incloses.  (Gibbs,) 

The  granite  of  Chesterfield  unites  in  one  small  specimen  vartetiea 
of  tourmaline,  which  formerly  had  been  obtained  only  from  countries 
widely  distant 

YELLOW  TouiiMALiNE.  It  18  sometimes  honey  yellow,  or  nearly  orange. 

(Localities,)  In  the  United  States,  In  Maryland,  near  Baltimore, 
in  minute  honey  yellow  crystals  with  yellow  mica  in  primitive  lime- 
stone. (Gil MOP,) — In  Pennsylvania,  Chester  County,  at  London 
Grove,  in  transparent  crystals  with  the  sUico-calcareous  oxide  of 
titanium.  (Conrad,) — In  Massachusetts,  at  Dalton,  near  the  Housa- 
tonic,  in  groups  of  straw  yellow  crystals,  fom  one  inch  to  two  inches 
long,  sometimes  with  terminations,  in  granular  limestone.  (M^Euen,) 

*  Tarmaliii.  Werner,  TourauUine  verte,  8cc  Jfotiy.  Le  Sehorl  61cctriq«e(  Brvchant,  Edier 
Tonnalm.  Hmumann. 

t  Tvttrraaline  cmeraadtne*  BrongrUart. 
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WHITB  ToiniMAUNB.  AccordiDg  to  DolomieUy  this  rare  variety, 
which  is  found  at  St  Oothard,  in  Doiomit^,  exists  in  granite  in  the 
isle  of  Elba,  and  is  there  partly  white  and  fiartlj  black. 

3.  iNDicouTE.*  This  varietj,  as  its  name  indicates,  has  an  indigo 
blue  color,  sometimes  so  dark,  that  it  appears  almost  black,  like  com« 
mon  Schorl,  unless  viewed  at  the  edges,  and  sometimes  a  light  azure 
or  nearly  sky  blue,  or  even  with  a  tinge  of  green.  Its  crystals  have 
the  forms  of  the  species,  and  are  sometimes  acicular.  It  is  less  easilj 
fusible,  than  common  Schorl ;  and  some  specimens  scratch  quartz,—* 
A  deep  greenish  blue  or  pale  green  mineral  from  Uton  in  SwedeOt 
resembling  the  tourmaline  in  form,  but  less  hard  and  infusible,  yielded 
Arfvedson  silex  40.3,  alumine  40.5,  lithia  4.3,  oxide  of  iron  4.8,  of 
manganese  1.5,  boracic  acid  1.1,  volatile  matter  3.6 ;«  96.1. 

(Localities.)  This  variety  is  rare  in  Europe,  but  has  been  found  in 
Sweden,  at  Uton,  in  a  gangue  of  feldspar,  quartz,  and  talc 

In  the  United  States.  It  has  been  found  in  JVbr  Forkt  at  Haarlem 
Heights. — In  Massachusetts,  it  occurs  abundantly  at  Goshen,  in  Hamp- 
shire County,  in  a  coarse  grained  granite,  of  which  the  feldspar  is  white 
and  laminated,  or  sometimes  granular,  and  the  mica  yellowish,  violet,  or 
rose  colored.  The  crystals  are  sometimes  light  azure  blue  and  smalU 
particularly  in  the  granular  feldspar ;  but  the  blue  of  the  lai^r  crystals 
is  so  very  deep,  that  it  appears  black,  except  at  the  edges,  which  are 
translucent,  and  transmit  a  fine  deep  blue  and  sometimes  sea  green 
light  Its  more  common  form  may  be  referred  to  PI.  IV,  fig.  2.  The 
crystals  are  sometimes  acicular,  and  in  radiated  groups.  It  is  often 
opaque,  but  sometimes  translucent,  or  even  transparent — ^The  same 
granite  contains  green,  black,  and  red  tourmalines.  (Bruce.  Ojbbs.)-^ 
It  occurs  also  in  Chesterfield,  in  the  same  granite,  which  contains  green 
tourmaline  and  rubellite. — In  Vermont,  at  Bellows  JFaWs,  in  granitic 
veins,  traversing  primitive  rocks.  (Sjlljmas.J'^I^  Mw  Hampshire^ 
•at  Hinsdale,  in  large  crystals  in  feldspar  and  quartz.  (J.  Ji.  Allev.) 

Subspecies  1.    Rubellite.    Kir  n^  as. 

TourmaJine  Rubellite.  BrongtAart,    Tourmidine  apyre.  Hatty.    Edler  Aphrit.  Hatunuam.    Rubel- 
lite. AUdn,  PMUipi,    Daourite— Siberite— red  tehorl  of  otben. 

This  mineral  resembles  Schorl  in  the  form  of  its  crystals,  and  its 
power  of  acquiring  opposite  electricities  by  heat ;  but  it  sensibly  differs 
in  its  chemical  characters. 

Its  color  is  red  of  various  shades,  as  crimson,  pink,  rose,  or  peach  blos- 
som red,  or  violet  red,  like  the  lilac,  or  even  darker,  and  sometimes  with 
a  tinge  of  green.  It  is  transparent  or  only  translucent  It  sometimes 
slightly  scratches  quartz ;  and  its  specific  gravity  is  about  3.07. — lis 
crystals  are  sometimes  cylindrical  or  acicular,  and  aggregated  in  groups. 

•  TownaHae  Sndieolit«i  Brongniart,    TourxnaUne  indigo,  nauy. 
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The  ftubellite  loses  its  color  and  transparency  before  the  blowpipe, 
but  is  almost  infasible.  Bj  urging  the  heat,  however,  the  Siberian 
rubellite  melts  into  a  gray  enamel.  (Lucas.)  A  violet  red  speci- 
men from  Siberia  yielded  Vauquelin  silex  42,  alumine  40,  soda  10, 
oxide  of  manganese  and  iron  7  ;bi99. 

(LoealUies.)  In  the  Uralian  Mountains,  the  Rijibellite  is  found  in 
granite  accompanied  with  common  schorls — At  Rosena  in  Moravia^ 
with  lepidolite  and  quartz  in  gneiss. — Also  in  Ceylon  and  Ava,  fi-om 
the  latter  of  which  very  fine  crystals  have  been  obtained. — Also  at 
Utffn  in  Sweden. 

In  the  United  States.  In  MasaachusettSt  at  Chesterfield,  in  a  bed 
of  granite,  subordinate  to  mica  slate,  where  it  is  associated  with  green 
tourmaline  in  a  vein  of  quartz  and  feldspar,  traversing  the  granite* 
The  red  tourmaline  is  frequently  inclosed  in  the  green,  the  sides  and 
angles  of  both  prisms  corresponding ;  sometimes  a  thin  layer  of  tale 
intervenes  between  the  two  prisms.  The  crystals  of  Rubellite,  some- 
times four  inches  long  and  one  fourth  of  an  inch  in  diameter,  are  trans* 
lucent  or  semitransparent,  and  vary  in  color  from  pink  or  rose  red 
to  violet;  they  are  sometimes  terminated  by  three-sided  pyramids. 
The  same  granite  contains  emeralds  sometimes  from  3  to  5  inches  in 
diameter^ — Also  in  Goshen,  in  detached  masses  of  granite,  with  blue 
and  green  tourmaline,  and  rose  colored  mica. — The  same  granite 
contains  rose  red  emeralds.  (Ojbbs.) 

In  the  cabinet  of  the  late  Mr.  Greville,  which  has  been  pur- 
chased by  the  British  Government  at  £\SJ27,  and  deposited  in 
the  National  Museum,  there  is  a  specimen  of  Rubellite,  consisting 
of   several   crystals,    from   the  kingdom  of  Ava,  valued  at  X500, 

(jAMES6tr,) 

(Qeological  situation  of  the  Species.)  Schorl  has  hitherto  been 
found  only  in  primitive  rocks,  particularly  in  granite  and  gneiss,  or  in 
veins,  which  traverse  these  rocks.  It  also  occurs  in  mica  slate,  or 
argillite.  Sometimes  it  even  enters  into  the  composition  of  rocks.—- 
At  St.  Gothard,  translucent,  green  tourmaline  occurs  in  Dolomite.— 
It 'is  sometimes  found  in  metallic  veins.— According  to  Jameson,  it  is 
nu^ly  associated  with  hornblende. 

(Localities,)  It  exists  in  almost  every  primitive  mountain.  Mad- 
agascar, Ceylon,  Spain,  the  Tyrol,  Brazil,  and  West  Greenland  furnish 
good  specimens. — In  England,  Devonshire,  at  Chudleigh,  fine  crystals 
of  black  schorl,  from  two  to  four  inches  in  diameter,  associated  with 
large  crystals  of  phosphate  of  lime,  are  found  in  red  granite,  in  a 
cavity,  filled  with  clay. 

In  Canada,  in  Teo,  one  of  the  thousand  islands,  in  the  St.  Law- 
rence, in  very  large,  imperfect  crystals  in  granite.  (Morton.) 
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In  the  United  States,  Localities  of  several  rare  varieties  have  been 
already  mentioned.  In  Maryland,  at  Jones'  Falls,  near  Baltimore,  in 
a  vein  of  granite,  the  crystals  of  black  Schorl  are  sometimes  more  than 
three  inches  in  circumference.  (Gjlmob.) — Also  8  miles  from  Baltimore, 
on  tlie  Falls  turnpike,  in  brown  crystals  in  saccharoidal  limestone.  CHa  r- 
DEN.J^^ln  J>rew  Fork,  at  Rhinebeck,  in  reddish  brown,  bladed  masses, 
translucent  at  the  edges,  in  quartz.  ('Schabfpeji.J-'^AIso  at  Kings- 
bridge,  in  granular  limestone,  associated  with  reddish  brown  mica.  It  b 
brown  or  reddish  brown,  of  different  shades,  translucent  or  semitrans- 
parent,  and  usually  occurs  in  nine-sided  prisms,  varying  from  ^  of  an 
inch  to  1^  inch  in  length,  and  terminated  at  each  extremity  by  thpee 
principal  faces,  which  sometimes  exhibit  additional  facets  by  truncation 
or  bevelment  It  is  fusible.  (Fierce  ^  Torret.  Fauldivg,)^^ 
At  the  same  place  it  also  occurs  in  brownish  yellow  six-sided  prisms^ 
well  terminated  by  three  planes.  (Morton.) — In  Connecticut,  at  Had- 
dam,  in  loose  blocks  of  granite ; — also  in  a  vein  of  coarse,  granular 
quartz,  traversing  mica  slate.  The  tourmalines  of  this  place  are  black 
rix-sided  prisms,  varying  in  diameter  from  ^  of  an  inch  to  one  inch, 
in  length  from  half  an  inch  to  two  inches,  and  terminated  by  three- 
sided  pyramids.  (Gibbs,  Webster.) — In  Fermonf,  at  Dummers ton, 
in  very  beautiful  crystals,  in  detached  masses  of  white  quartz.  (J,  A* 
JiLLEN.)'^ln  Maine,  common  Schorl  is  very  abundant,  particularly  in 
the  towns  of  Hallowell,  Gardiner,  Litchfield,  Bowdoin,  and  Bowdoin- 
ham.  At  the  last  mentioned  place,  the  crystals  are  sometimes  uncom- 
monly large,  being  from  one  and  a  half  inch  even  to  three  inches  in 
their  mean  diameter,  and  in  some  instances  nearly  one  foot  in  length. 
The  edges,  angles,  and  one  tennination  even  of  these  large  crystals 
are  often  extremely  perfect.  They  are  sometimes  imbedded  in  a  very 
white  quartz. — At  Brunswick,  masses  of  black  Schorl,  composed  of 
imperfect,  aggregated  prisms,  sometimes  contain  fragments  of  quartz, 
and  also  numerous  smooth,  dull,  roundish  fragments  of  feldspar,  about 
tlie  size  of  shot,  or  a  pea. — At  Parker's  island  in  the  Kennebec,  it  is 
sometimes  translucent  at  the  edges,  and  transmits  a  brownish  light 

(Remarks.)  The  electrical  powers  of  Schorl  are  rendered  sensible 
by  exposing  it  to  any  degree  of  heat  between  100°  and  212°  Fahr.  The 
crystal  may  conveniently  be  held,  near  the  centre  of  the  prism,  by  a 
pair  of  forceps  with  a  wooden  or  glass  handle,  and  in  this  state  uni- 
formly exposed  to  hot  coals,  or  the  flame  of  a  candle,  or  plunged  in  hot 
water.  For  tlie  mode  of  using  the  electrometer,  see  Introduction,  art 
1C9.  Or  the  crystal,  when  excited,  may  be  suspended  by  a  thread  of 
silk  ;  and,  on  presenting  another  excited  crystal  or  a  stick  of  excited 
sealing  wax,  attraction  or  repulsion  will  be  observed.  Ashes  and 
iimilar  light  bodies  will  be  attracted  by  both  poles. — This  property 
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may  alM  be  exhilMted  by  taking  a  thin  slice  or  portion  of  a  tourmaline, 
at  right  an^es  to  the  axis  of  the  prism,  and  placing  it  upon  a  piece  of 
well  polished  glass.  If  the  glass  be  now  heated  to  about  313^,  the 
fragment  will  adhere  for  several  hours,  although  the  two  bodies  bo 
so  placed,  that  the  glass  is  above  the  tourmaline. 

If  a  crystal  of  Schorl  be  heated  somewhat  above  the  limit  just  men- 
tioned, it  loses  its  electricity.  By  increasing  the  heat,  however,  to  a  cer- 
tain degree,  it  again  becomes  excited,  but  its  electric  poles  are  inverted. 
The  word  Schorl  is  by  some  derived  from  Schorlaw,  a  village  in 
Saxcmjr,  and  by  others  from  tlie  Swedish  word  skorl,  brittle.  But, 
whatever  may  be  its  origin,  it  has,  till  recently,  been  employed  in  a 
▼«ry  loose  manner,  and  applied  to  a  great  number  of  minerals,  totally 
different  from  each  other,  and  from  the  mineral,  to  which  it  is  now 
limited.  Thus  the  term  Schorl,  with  some  modifying  epithet,  has 
been  applied  to  epidote,  augite,  axinite,  staurotide,  cyanite,  actynolite, 
pjcnite,  tremolite,  and  several  of  the  oxides  of  titanium,  &c.  &c.  &c. 
The  colored  tourmalines,  particularly  the  green,  blue,  brown,  and 
red,  are  sometimes  cut  and  worn  as  ringstones. — White  rock  crystals 
from  Ekaterinburg,  containing  delicate  crystids  of  green  tourmaline, 
are  sometimes  thus  worn. 

Species  33.    HAUYNE.    J^Teergaard. 

Qanyae.  /BMeftn.  AikUi,  PhUUp*,   Haujn.  Hmutnamu   Lstiftlile.  GUnfnM.  Bmtif» 

Thb  mineral  usually  occurs  in  grains  or  small  masses.  It  has, 
however,  been  observed  in  groups  of  minute,  shining  crystals,  whose 
forms  are  not  easily  determinable.  One  of  its  forms  is  an  octaedron 
or  double  four-sided  pyramid,  whose  common  base  is  oblique-angled. 
This  octaedron  is  sometimes  truncated  on  the  summits  only,  and 
sometimes  also  on  the  acute  solid  angles  of  the  common  base,  tiius 
giving  it  the  aspect  of  a  rhombic  dodecaedron. 

Its  color  is  sometimes  Berlin  or  pale  indigo  blue,  and  sometimes 
smalt  or  sky  blue,  bluish  green,  or  even  bluish  gray.  It  is  sometimes 
nearly  or  quite  opaque,  and  sometimes  translucent,  or  even  transpa- 
Tent,  corresponding  in  some  degree  to  the  intensity  of  the  color. — ^Its 
structure,  in  certain  directions,  is  imperfectly  fdiated.  Its  fracture 
is  imperfectly  conchoidal  or  uneven;  and  its  lustre  vitreous,  and 
more  or  less  shining. — It  scratches  glass  easily,  and  differs  but  little  in 
hardness  from  feldspar.    Its  specific  gravity  is  between  2.69  and  3.10. 

(Chemical  characters.)  Before  the  blowpipe  it  melts  with  difficulty 
into  a  white,  vesicular  globule,  nearly  opaque.  In  acids  its  fine  powder 
forms  a  translucent  jelly.  It  contains,  according  to  Gmelin,  silex*  35.5, 
alumine  18.9,  potash  15.4,  sulphuric  acid  1£.6,  lime  11.8,  oxide  of  iron 
1.2  ;=B  95.4. 
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(Localities,)  In  Italy,  near  Albano  and  Frastikiti,  it  is 
with  mica,  augite,  leucite,  &c.  in  a  rock  by  some  considered  lava,  by 
others  basalt. — It  occurs  crystallized  in  a  similar  rock  at  Andemach  in 
Germany,  and  has  been  called  Blue  SpineUe  by  Coriiier. — ^Near  Vesu- 
vius,  it  is  associated  with  idocrase,  augite,  and  meionite  in  calcareous 
rocks,  ejected  by  that  volcano^— On  the  border  of  Lake  Laach,  depart- 
ment of  Rhine  and  Moselle,  grains  of  Haiiyne  are  imbedded  in  a  rock, 
composed  chiefly  of  glassy  feldspar,  and  are  the  Saphirin  of  Nose.^— A 
similar  substance  occurs  in  clinkstone  in  the  department  of  Cantal.  In 
the  island  of  St.  Michael,  in  minute  bluish  grains  in  lava.  (Web stem.) 
—In  the  island  of  Tyree,  Scotland,  the  Haiiyne  is  said  to  exist  in  very 
minute,  sky  blue,  translucent  grains,  imbedded  in  masses  of  feldspar,  mi- 
ia,  and  augite,  which  are  contained  in  primitive  limestone.  (Mocker.) 

Species  54.    GEHLENITE.    Jameson. 

Gdileait.  Fueht,    Gdilenite.  PhUlipt, 

This  mineral,  recently  discovered,  has  been  examined  by  several 
distinguished  mineralogists.  They  do  not,  however,  perfectly  agree, 
in  regard  to  its  crystalline  form  or  composition. 

According  to  Fuchs,  Cordier,  and  others,  it  occurs  in  rectangular, 
four-sided  prisms,  whose  bases  are  squares;  and  the  prisms  are  so 
short,  that  they  approach  the  dimensions  of  a  cube  or  become  tabular. 
— According  to  Professor  Clarke,  however,  these  crystals  are  oblique- 
angled  parallelepipeds,  which  differ  but  little  from  cubes.  They  are 
often  grouped,  and  sometimes  contain  particles  of  carbonate  of  lime.— - 
Their  surface  is  often  dull  and  rough. 

The  Gehlenite  has  an  imperfectly  foliated  structure  in  at  least  two 
directions.  Its  fracture  is  uneven  or  splintery ;  and  its  lustre  is  mod- 
erate, and  more  or  less  resinous.  It  is  opaque,  or  translucent  at  the 
edges ;  and  its  color  is  usually  greenish  gray,  or  sometimes  pale  green 
tinged  with  yellow,  blue,  or  brown. — It  scratches  glass,  and  differs 
but  little  in  hardness  from  feldspar.  Its  specific  gravity  is  between 
S.71  and  2.98. 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  a  brownish 
yellow,  transparent  glass,  which,  by  exposure  to  the  heat  of  the  interior 
of  the  flame,  becomes  a  dark  and  opaque  scoria.  Its  fine  powder  forms 
a  transparent  jelly  in  muriatic  acid.  A  specimen,  analyzed  by  Fuchs, 
yielded  silex  29.64,  alumine  24.80,  lime  35.30,  oxide  of  iron  6.56,  water 
3.30  ;s  99.6.  In  another  specimen,  Clarke  found  silex  29.5,  alumine 
14.5,  lime  27.55,  oxide  of  iron  12.2,  water  6.0,  magnesia  0.25,  potash 
and  loss  10.0. 

This  mineral  is  found  in  the  valley  of  Fassa  in  Tyrol,  in  a  gangue 
of  laminated  calcareous  spar. 
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(Benuftlcs.)  According  to  the  description  and  analysis  of  the  Geh- 
lenite  by  Fuchs,  it  appears  to  be  a  variety  of  idocrase ;  but,  according 
to  the  observations  of  Prof.  Clarke,  it  is  probably  a  new  species.-— ltd 
name  is  in  honor  of  the  celebrated  chemist,  Gehlen. 

Species  35.    FELDSPAR. 

FMKfiKAt  Wernttr,  Bmumatuu  Hotiy.  Broekant.    Febpath.  BvngniarU    Priimatie  Fehp«r.  iamamu 

Felspv.  JUMtu  PkiUip*. 

This  important  and  widely  distributed  mineral  has,  in  most  of  its 
varieties,  a  structure  very  distinctly  foliated.  It  scratches  glass,  and 
^ves  aparks  with  steel,  but  its  hardness  is  a  little  inferior  to  that  of 
quartz.  When  in  crystals  or  crystalline  masses,  it  is  very  susceptible 
of  mechanical  division  at  natural  joints,  which,  in  two  directions 
perpendicular  to  each  other,  are  extremely  perfect ;  but  in  the  third 
direction  they  are  usually  indistinct. 

Tlie  primitive  form  thus  obtained  is  an  oblique-angled  paralleiopiped 
(n.  lY,  fig.  4.),  whose  sides  are  inclined  to  each  other  in  angles  of  90^, 
120^,  and  111'  9&\  The  four  sides,  produced  by  the  two  divisions  per- 
pendicular to  each  other,  have  a  brilliant  polish,  while  the  other  two  are 
dull ;  this  is  a  distinctive  character  of  great  importance.  Its  integrant 
particles  have  the  same  form,  as  the  nucleus,  its  specific  gravity 
usually  lies  between  2.43  and  2.70. — It  possesses  double  refraction, 
vh&ch.  however  is  not  easily  observed.  It  is  usually  phosphorescent 
by  Motion  in  the  dark. 

(Chemical  characters.)    Before  the  blo^^'pipe  it  melts  into  a  white 

enamel  or  glass,  more  or  less  translucent.    The  results  of  analysis  hsve' 

not  yet  been  perfectly  satisfactory  in  regard  to  the  true  composition  of 

Feldspar.    It  appears  probable,  however,  that  not  only  silex  and  alu- 

mine,  but  also  lime  and  potash  or  soda  are  essential  ingredients; 

In  a  specimen  of  green  Feldspar,  Vauquelin  found  silex  62.88, 

diamine  17.02,  potash  13.0,  lime  3.0,  oxide  of  iron  L0;b:96.85.    In 

another  specimen  of  common  Feldspar,  Chenevix  found  silex  64.0, 

«lumine  24.0,  lime  6.25,  oxide  of  iron  2.0; =96.25.      According  to 

Tauquelin,  the  variety  called  Adularia  contains  silex  64,  alumine  20, 

potash  14,  lime  2.     But  in  the  same  variety  Chenevix  found  silex 

^.5,  alumine  20.5,  lime  7.0,  oxide  of  iron  1.5  ;=  97.50.    In  a  specimen 

of  glassy  Feldspar,  Klaproth  found  silex  68.0,  alumine  15.0,  potash 

14.5,  oxide  of  iron  0.5;  =98.     In  a  flesh  red  Feldspar,  Rose  found 

«ilex  66.7,  alumine  17.5,  potash  12.0,  lime  1.2,  oxide  of  iron  0.7 ;»  98.1. 

The  variety  called  Petuntze  yielded  Vauquelin  silex  74.0,  alumine 

14.5,  lime  5.5  ;=s  94. — Some  varieties  contain  soda  instead  of  potash. 

From  corundu'hi  and  chrysoberyl  Feldspar  may  be  distinguished  by 

its  inferior  hardness,  less  specific  gravity,  and  fusibility. 

Feldspar  presents  several  varieties  deserving  particular  notice. 
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Tar.  1.  COMMON  feldspar.*  Kirwak.  Jambsos.  This  variety 
occurs  in  fragments  often  rolled,  also  in  grains  in  sand,  bat  more 
commonly  in  masses  of  a  moderate  size,  forming  an  ingredient  of 
compound  minerals.  It  is  not  unfrequently  in  regular  crystals.  Of 
the  primitiTe  form  already  mentioned,  Haiiy  has  described  more  than 
twenty  modifications. 

The  crystals  of  Feldspar,  seldom  very  small,  are  sometimes  uvtral 
inches  both  in  diameter  and  length ;  their  faces  are  shining,  and  their 
edges  sometimes  very  perfect  Their  prevailing  form  is  an  oblique 
prism,  whose  sides  are  unequal,  and  vary  in  number  from  four  to  ten. 
The  terminating  faces,  of  which  two  are  commonly  larger  than  the 
others,  are  subject  to  great  variation  in  number  and  extent ;  indeed 
they  often  seem  to  have  no  symmetry  in  their  arrangement,  a  circum** 
stance,  which  arises  from  the  obliquity  and  irregularity  of  the  primitive 
form.  It  is  very  common  to  find  certain  faces  unduly  extended  at  the 
expense  of  others.  The  crystals  are  often  grouped,  and  firequently 
exhibit  hemitropes.    We  select  a  few  forms  for  description. 

It  sometimes  presents  the  primitive  form,  slightly  altered  by  tran- 
cation  on  two  opposite  edges. 

Also  an  oblique  four-sided  prism  (PI.  IV,  fig.  5.),  of  which  the  two 
bases  and  two  opposite  sides  are  rectangular  parallelograms,  and  the 
other  two  sides  oblique-angled. 

Also  an  oblique  four-sided  prism  with  diedral  summits ;  the  ter- 
minating faces  stand  on  the  obtuse  lateral  edges,  and  form  with  each 
other  an  angle  of  1£8°  56'.  The  lateral  edges  of  this  prism,  as  well  as 
tho«c  of  the  summits,  are  sometimes  truncated.  This  prism  is  some- 
times so  short,  and  one  face  of  each  suuiinit  so  unduly  extended,  that 
the  crystal  appears  to  be  a  rhomb,  or  a  rhombic  table. 

Also  a  six-sided  prism,  terminated  by  diedral  summits ;  the  two 
edges,  on  which  the  terminating  faces  stand,  are  usually  formed  by  the 
four  narrower  faces  of  the  prism.    The  crystal  is  sometimes  tabular. 

Also  a  ten-sided  prism  (PI.  IV,  fig.  6.),  or  rather  the  preceding  six- 
sided  prism,  truncated  on  four  of  its  lateral  edges  by  planes,  which  form 
will)  the  contiguous  sides  an  angle  of  150°.  These  prisms  are  some- 
times compressed  or  have  a  tabular  form  ;  and  are  very  often  grouped, 
two  and  two,  touching  by  their  hexagonal  faces. 

Another  form  is  a  six-sided  prism  (PI.  IV,  fig.  7.),  terminated  at 
each  exbetnity  by  five  faces,  an*anged  without  symmetry. 

In  fine,  all  its  forms  may  be  referred  to  a  four  or  six-sided  prism, 
variously  truncated  and  terminated.  One  of  its  hemitrope  crystals 
is  represented  PI.  IV,  fig.  8 ;— they  often  appear  to  be  rectangular 
four-sicl(Ml  prisms. 

•  Gnneiutr  Fcld«|»uih,  Werner,  Hausnumn.    he  Feldspath  COmmUB.  Bnchant.    Fdipctk 
muD.  Brongniart,    Common  Felspar.  Aik'm.  riiillipu 
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Mi  stnictiire  it  fidiated ;  and  its  Inatre  more  or  lew  riuniag  and 
iritrecnUy  aoiiietiinee  pearly^  especially  in  certain  spots ;  the  cross  frac- 
ture is  uneven,  imperfectly  conchoidal,  or  splintery,  and  nearly  dnlL 
It  is  easily  broken,  and  falls  into  rhomboidal  fragments,  which  hare 
lour  pelished  facesw — The  folia  are  sometimes  cunred,  or  arranged 
like  the  petals  of  a  flower. 

It  is  more  or  less  translucent,  sometimes  at  the  edges  only,  or  is 
opaque,  and  presents  a  great  variety  of  colors.  Among  these  are 
ivhite,  tinged  with  gray,  yellow,  green,  or  red ;  gray,  often  with  a  shade 
of  blue ;  several  shades  of  red,  as  flesh  or  blood  r^ ;  to  which  must  be 
added  green,  yellow,  brown,  blue,  or  even  Mack. 

Tlus  variety  is  very  abundant,  and  constitutes  an  essential  ingre- 
dient of  granite,  gneiss,  sienite,  and  greenstone.  Of  granite  and 
sienite  it  sometimes  forms  two  thirds  of  the  whole  mass.  It  exists 
also  in  aigillite,  porphyry,  &c  Its  crystals,  though  sometimes  im- 
bedded, are  more  often  found  in  the  fissures  or  cavities  of  these  rocks» 
and  are  sometimes  associated  with  epidote,  axinite,  chlorite,  amianthus, 
carbonate  of  lime,  quartz,  magnetic  oxide  of  iron,  &c. 

ORBEN  FELDSPAR.  This  Hure  subvariety  has  an  apple  green  color, 
varying  somewhat  in  intensity.  It  scratches  green  diallage,  which  it 
a  little  resembles. 

(LocalUies.)  It  was  first  found  in  the  Uraiian  Mountains.-^In  the 
Untied  SUUes.  It  is  found  in  Maryland,  near  Baltimore,  in  granite* — 
In  JV>tir  ForAr,  on  Long  island,  at  Cow  Bay,  apple  green,  and  in  con- 
sideraUe  quantities.  (Pierce  4*  ToRHEr.j-^ln  Maine,  at  Topsham, 
it  appears  in  imperfect  ctystals,  imbedded  in  an  aggregate  of  mica 
and  quartz. 

It  is  sometimes  employed  in  jewelieryv— The  name  Jimn^conian 
Mone  is  sometimes  given  to  a  greenish  feldspar,  found  in  rolled  masses, 
near  the  river  Amazon  in  South  America. 

S.  AiiuLARiA.*  Jamesov.  This  is  the  most  perfect  variety  of 
Feldspar,  and  bears  to  common  Feldspar,  in  many  respects,  tlic 
xdation  of  rock  crystal  to  common  quartz. 

Adularia  is  more  or  less  translucent,  and  sometimes  transparent 
and  limpid.  Its  color  is  white,  either  a  little  milky,  or  with  a  tinge 
tf  gray,  green,  yellow,  or  red.  It  often  exhibits  irised  colors.  But 
it  is  chiefly  distinguished  by  presenting,  when  in  certain  positions, 
whitish  reflections,  which  are  often  slightly  tinged  with  blue  or  - 
gtetxk,  and  exhiUt  a  pearly  or  silver  lustre.  These  reflections, 
which  are  often  confined  to  certain  spots,  proceed  in  most  cases 
/rom  the  interior  of  the  crystal. 

*  Adolar.  JTemer.  Hmumanru    Fdipath  adulaire.  Brmigniari,   L'Adoltire.  Brnchant,    Moon- 
vtoqe.  JTinvaii.   Feldsp«th  ii«9i€.  iTucfsr*   Adnltria*  AOeUu  FhiUi^. 
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This  variety  occurs  massiTe,  in  rolled  pieces,  and  in  regular  crys- 
tals, which  are  sometimes  ver}'  large  and  perfect,  exhibiting  the  forms 
already  described.  It  often  presents  hemitrope  crystals,  whose  struc- 
ture, when  the  crystal  is  cut  in  a  certain  direction  and  polished,  is 
rendered  obvious  by  the  laminae,  which  are  arranged  in  different 
directions  without  crossing  each  other,  in  consequence  of  the  inversion 
of  one  half  of  the  crystals — Sometimes  even  four  crystals  are  grouped. 
— Its  laminee  have  a  high  lustre  somewhat  pearly.  Its  cross  fracture 
is  often  imperfectly  conchoidal. 

It  passes  by  imperceptible  shades  into  common  Feldspar.  From 
cat's  eye  it  is  sufficiently  distinguished  by  its  structure^— It  does  not, 
like  spodumene,  exfoliate  or  split  into  small  lamellae  before  it  melts ; 
their  primitive  forms  are  also  different. 

(Localities.)  It  occurs  in  the  fissures  and  cavities  of  granite,  gneiss, 
mica  slate,  &c.  associated  with  quartz,  mica,  common  feldspar,  schorl, 
chlorite,  amianthus,  epidote,  &c.  The  finest  specimens  come  from 
Stella,  one  of  the  summits  of  St  Gothard.  This  summit  was  at  first 
supposed  to  bear  the  name  of  Mula  ;  and  hence  the  name  of  thb  varie- 
ty.   Good  specimens,  in  rolled  masses,  are  also  obtained  from  Ceylon. 

In  the  United  States,  In  Maryland,  near  Baltimore,  it  occurs  in 
granite  ;  it  is  of  a  pure  white,  reflecting  a  light  blue.  (OtLMOJt.)^-ln 
Pennsylvania,  in  the  granite  of  Germantown;  it  is  amorphous  and 
transparent.  (Wjsteb.)'-^ Also  on  Conestoga  creek,  9  miles  from 
Lancaster ;  it  is  transparent  and  associated  with  brown  spar.  (CoN' 
RAD.) — In  JV^tff  Yorky  near  the  city,  veins  of  quartz,  which  traverse 
limestone,  contain  small  crystals  of  Adularia.  (Bruce,) — In  Cownec- 
ticiitf  at  Haddam,  in  gneiss.  (T,  D,  PoRTBR,J~^ln  •Massachusetts,  at 
West  Springfield. — Also  at  Southampton  in  the  same  granite,  which 
contains  galena ;  it  is  white,  with  a  slight  tinge  of  yellow,  green,  or 
blue.  (Waterhousb,) — Also  at  Brimfield,  in  gneiss  and  granite. 
(Eaton,) — Also  at  Sturbridge.  (JFEBsfER.J-^ln  Maine,  at  Bruns- 
wick, in  minute  crystals  in  cavities,  contained  in  granite. 

(Remarks,)  Adularia  is  sometimes  cut  and  polished,  as  an  orna- 
mental stone.  The  fishes  eye,  moonstone,  sunstone,  and  argentine  of 
lapidaries  come  chiefly  from  Persia,  Arabia,  and  Ceylon,  and  belong 
to  Adularia.  The  sunstone  from  Siberia  is  yellowish  gray,  marked 
with  gold  yellow  spots.  It  is  sometimes  cut  with  a  convex  surface, 
and  worn  as  a  ringstone,  surrounded  by  rubies  or  diamonds. 

3.  SILICEOUS  FELDSPAR.*  OiBBs,  This  mineral,  discovered  by  Dr. 
Hunt,  of  Northampton,  was  first  recognised  as  a  new  variety  of 
Feldspar  by  Col.  Gibbs,  whose  opinion  was  soon  afterwards  confirmed 
by  liausmann. 

*  Kktel  spaUi.  Hautnmntk 
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It  ocean  in  laminated  masses*  and  in  thin  rhombic  taUea,  one  or 
snore  of  the  lateral  edges  being  sometimes  truncated.  The  taUes  are 
sometimes  so  aggregated,  as  to  present  cuneiform  or  stellular  groups. 
Thej  are  very  brittle.  The  specific  gravity  of  the  mass,  probably  on 
account  of  interstices,  is  only  2.33. 

The  color  of  this  variety  is  white,  sometimes  dulli  and  sometimes 
shining  and  pearly.    It  is  translucent,  or  even  semitransparent 

It  contains  silex  70.7,  alumine  19.8,  soda  9.0,  lime  0.2,  oxide  of 
manganese  0.1  ;=  99.8.  (Strometer.) 

In  the  United  States,  In  Connecticut,  at  Haddam.  (Gjbbs,) — In 
J^tiassaehusetts,  at  Chesterfield,  where  it  forms  a  vein  in  granite,  and 
contuns  quartz,  and  the  green  and  red  tourmaline ; — also  at  Goshen. 
(See  OiBBs  in  Silliman's  Journal  of  Science,  vol.  ii,  p.  346.) 

(Remarks.)  The  external  characters  of  this  variety  approach  those 
of  Adularia ;  but  it  contains  soda,  instead  of  potash^ — It  may,  however, 
be  remarked,  that,  in  one  analysis  of  compact  Feldspar,  Klaproth 
obtained  soda  instead  of  potash. 

ALBiTE.*  This  mineral  scarcely  differs  in  composition  from  the 
Siliceous  Feldspar  just  described. 

Though  sometimes  reddish,  it  is  usually  white  ;  and  hence  probably 
its  name.  It  is  almost  always  marked  with  striee,  often  diverging,  and 
sometimes  very  wide.   Its  specific  gravity,  according  to  Berthier,  is  2.41. 

It  contains,  according  to  Vauquelin,  silex  70,  alumine  22,  soda  8. 

It  is  found  in  Sweden,  at  Finbo  and  Broddbo,  near  Fahlun.  At 
Finbo,  it  is  united  with  quartz  and  mica,  and  forms  the  ganguc  of 
the  yttrotantalite. 

4.  GLASSY  FELDSPAR.t  J  A  ME  SOU.  This  Variety  is  particularly 
characterized  by  the  high,  vitreous  lustre  of  its  laminee.  It  is  usually 
crystallized  in  broad  four-sided  prisms,  terminated  by  diedral  summits. 
The  crystals  are  very  frequently  cracked  in  various  directions.  It 
is  more  or  less  transparent,  or  only  translucent;  and  its  colors  are 
grayish  white,  gray,  and  sometimes  yellowish  white. 

(Localities.)  In  Germany,  this  variety  is  imbedded  in  porphyritic 
and  trap  rocks. — In  Scotland,  in  the  isles  of  Rum  and  Arran,  in  pitch- 
stonew— In    Hungary,  in  pumice. — In  Italy,  at  Solfaterra,   in  lava. 

5.  ICE  SPAR.:^  Jameson.  This  mineral,  of  wliich  no  analysis  has 
been  published,  is  here  arranged  as  a  variety  of  Feldspar,  on  the 
authority  of  Jameson  and  Allan. 

It  sometimes  occurs  in  small,  thin  six-sided  tables,  the  broader 
planes  of  which  are  longitudinally  striated,  and  two  opposite  narrow 
iaces  bevelled.    It  also  appears  in  small,  cellular  or  porous  masses, 

*  Fekhpath  ndiib. 

t  GlBsii^CT  Feldspttli.  Werner.  Htnfnmfrin,    Glto^y  FeUbpar*  Aikin,  PkQUpi, 

\  F5  tpatli.  TTeriier, 
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and  also  in  maaaes  composed  of  lamellar  concretions.  The  crystals 
are  shining  and  transparent*  somewhat  resembling  ice.  The  maaaife 
variety  is  only  translucent 

Its  structure  is  imperfectly  foliated;  and  its  lustre  shining  aul 
vitreous.  Its  color  is  grayish  white,  and  sometimes  yellowiah  or 
greenish  white.— -It  is  very  brittle. 

This  mineral  is  found  at  Mount  Somma,  neir  Naples*  with  nephe- 
line,  meionite*  mica*  and  hornblende. 

6.  OPALESCENT  FELDSPAR.*  This  veiy  beautiful  variety  is  diatio- 
guished  by  Jts  property  of  reflecting  li^t  of  different  colors*  which 
i^>pear  to  proceed  from  its  interior.  Its  proper  color  is  gray»  oftaii 
dark  or  blackish  gray*  or  yellowish  gray*  and  smne  specinieiia  are 
marked  with  whitish  spots  or  veins.  But*  when  held  in  oertuft 
positions,  in  r^rd  both  to  the  eye  and  the  incident  light*  it  reflects 
a  very  lively  and  beautiful  play  of  colors*  embracii^  almost  every 
shade  of  green  and  blue*  and  several  shades  of  yellow,  red*  gray, 
and  brown.  These  colors*  or  their  intermediate  shades,  are  lanally 
confined  to  certain  spots*  and  even  the  same  spot  changes  its  cfdora 
in  different  positions*  as  from  blue  to  green. 

These  reflections  qypear  to  arise  from  some  alteration  in  the 
laminee  by  decomposition*  by  which  fissures  are  produced  in  the 
direction  of  the  natural  joints ;  hence  they  sudimbf  appear  or  dis- 
appear* as  the  specimen  moves. 

Its  other  characters  resemble  those  of  common  Feld8par<— Its 
foliated  structure  distinguishes  it  from  the  Cat's  eye. 

(Localities.)  It  was  first  found  on  the  island  of  St.  P.  .*  on  tiie 
coast  of  Labrador,  in  rounded  fragments  of  sienite  with  hypersthene^ 
and  magnetic  iron. — ^In  Russia,  near  Petersburg,  it  exists  in  granite. 
— In  Norway,  near  Laurwig,  in  sienite*  containing  zircon^— It  occurs 
also  in  Bohemia  and  Saxony. 

In  the  Unittd  States.  In  Mw  Fork,  near  Lake  Champlain,  in  aa 
iron  mine.  (Gibes,) 

It  is  much  esteemed,  as  an  ornamental  stone*  for  ringstonea^  &c 

7.  AVENTVRiKE  FELDSPAR.t  Its  colofs  are  vaHous ;  but  it  containa 
little  spangles  or  points*  which  reflect  a  brilliant  light,  sometimea  whit* 
ish  or  yellowish  from  a  flesh  colored  ground,  or  whitish  from  a  yellowish 
brown  or  greenish  grounds — It  is  sometimes  merely  green  feldspar, 
marked  with  whitish  spots. 

It  has  been  found  in  Siberia  with  the  green  Feldspar ;  and  on  the 
border  of  the  White  Sea*  near  Archangel. — ^Also  in  the  United  dtata, 
in  Maryland^  near  Baltimore.  (Gilmom.) 

•Fei*pMkop«Im.  Aray.amviiterc.    Lakradanttn.  ITcnMr.    Lahndori 
ndor  rdiptt.  .Aftte.  i>Ma|it.    f  ■  rinnrT  ir '■Wiiii    ttrfiliitf    Idkr 
tFMpaiasfCBtariia^.  atey. 
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8.  PETUKTZE.*  This  would  probably  be  arranged  under  the  common 
'^rariety  of  Feldspar,  had  it  not  received  some  additional  importance 
from  its  use  in  tlie  manufacture  of  porcelain..  It  appears  in  fact  to  be 
-Chat  rariety  of  Feldspar,  which  the  Chinese  call  Petuntze. 

It  is  nearij  or  quite  opaque,  and  its  color  is  usually  whitish  or  gray. 

JLt  has  in  most  cases  less  lustre,  than  common  Feldspar.    Its  fracture 

Sfl  lamellar,  although  its  masses  often  have  a  coarse  ^nular  structure. 

It  most  frequently  occurs  in  beds,  and  usually  contains  a  little 

«liiartz«    Its  powder  is  said  to  have  a  slightly  saline  taste. 

(Uses.)    It  is  employed  in  the  enamel  of  porcelain  ware;   and 
enters,  in  certain  proportions,  into  the  com]K)sition  of  the  porcelain 
itself.      Any  variety  of  Feldspar,  which  contains  very  little  or  no 
metailic  onde,  would  undoubtedly  answer  the  same  purpose. 

9.  GiuuruLAR  FELDSPAR.  This  is  sometimes  merely  an  alteration 
of  the  common  variety  by  partial  decomposition  ;t  and  then  it  forms 
an  intermediate  step  in  the^passage  of  common  Feldspar  to  porcelain 
earth  or  kaolin.  Its  fracture  is  dull  or  has  a  feeble  lustre,  and  may  be 
uneven,  earthy,  or  imperfectly  foliated.  It  is  nearly  or  quite  opaque. 
It  varies  much  in  hardness,  and  is  sometimes  friable  even  between  the 
fingers. 

It  is  said  also  to  be  less  fusible,  than  the  common  variety,  probably 
in  consequence  of  having  lost  some  of  its  potash.  Crystals  of  Feldspar, 
although  still  retaining  their  form,  are  sometimes  found  in  this  disin- 
t^rated  state.  Its  color  is  usually  white  or  gray,  though  sometimes 
tinged  with  other  colors. 

In  other  cases,  the  granular  structure  of  Feldspar  appears  to  be 
the  result  of  a  confused  crystallization,  as  in  the  case  of  granular 
limestone.  It  has  sometimes  even  a  saccharoidal  aspect,  strongly 
resembling  masses  of  white  sugar. 

The  Feldspar,  which  occurs  in  thin  layers  in  gneiss,  mica  slate, 
and  greenstone,  has  often  a  granular  structure. 

10.  COMPACT  FELDSPAR.:^  Ja MESON.  This  mineral  occurs  in  grains, 
fragments,  or  crystals,  disseminated  in  other  minerals,  or  in  large 
amorphous  masses,  or  in  beds.    Its  texture  is  more  or  less  compact ; 

*  Fddipath  Vttantat.  BrangniarL    Variety  of  l^ldspath  laminaire.  Haup, 

t  Aofgekmcr  gemdner  feldipftth.  tVemer,  Eaithy  common  felipar.  Jameftu  FeIdf]Mria  gtMh 
akife?  fiauy. 

t  Dicfaier  Fddspftth.  Werner,  Hautmann.  Feldipath  eomptcte.  Hauy,  Compact  Febpar.  JUtn, 
nUU^'    PetitMilex  agaloide  et  Jaspoide.  BrongniarU 

The  terra,  Petronlex,  bat  been  almost  equally  nnibrtanate  with  Hbrmtone.  Kinvaa  mmtSnm 
pctnMilcx  as  a  tynonyme  of  bornstone.  The  Abb£  Hauy,  in  his  Tableau  ComparaUJ;  bat  milBd  p»> 
troritex  to  Feldspar  under  the  rwneXy  fiUUpath  compacte;  and  this  union  is  tanetioiied  by  theopteion 
or  Dolonueu,  Saossure,  Lelievre,  &e.  Brongniart,  who  has  published  the  latest  syttenatie  vaik  «tt 
alnenkIo|7,  among  the  French,  has  a  species,  bearing  the  name,  petrosilex.  A  prorisional  speeiesy 
letting  the  same  Bane,and  ineloding  the  same  varietiefl,  eioept  the  petrosilex  finiillec6  of  Bra^fniart, 
"Wis  introdueed  into  the  first  edition  of  this  work.  There  seems,  howercr,  to  be  sufflticni  kimm  for 
vukotng  the  mincrRls^  there  described,  to  compact  JPelds par. 
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but,  when  carefully  examined,  it  not  unfrequently  exhibits  very  minuie 
folia.  Sometimes  its  texture  is  so  iae  and  close,  that  the  minerd 
resembles  hornstone  or  jasper* 

Its  fracture  is  usually  more  or  less  splintery,  sometimes  like  tiiat 
of  wax,  and,  at  the  same  time,  -  slightly  conchoidal ;  sometimes  it  if 
even,— or  nearly  smooth  and  largely  conchoidal,— while  in  other  case% 
the  splinters  are  so  fine,  that  it  appears  almost  earthy,  or  becomes 
uneyen.  It  is  either  dull,  or  presents  only  a  glimmering  or  glistening 
lustre^— Unless  in  thin  fragments,  it  is  but  feebly  translucent^  and 
often  at  the  edg^  only.  It  usually  exhibits  some  shade  of  white,  gpmy, 
gre^,  or  red,  variously  intermingled,  as  greenish  gray,  reddish  whiter 
&C.  and  is  sometimes  reddish  brown,  or  has  a  tinge  of  blue,  &c.  The 
colors  are  sometimes  arranged  in  spots,  stripes,  &c  Its  specific 
gravity  extends  from  2.60  to  27^4.^ 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  a  whitisk 
frit  or  enamel,  which  often  contains  numerous  bubUes.  Some  varieties 
can  be  melted  only  in  very  minute  fragments,  while  others  fuse  without 
difficulty.  A  specimen  from  Salberg  in  Sweden  yielded  Godon  de 
St  Memin  silex  68.0,  alumine  19.0,  lime  1.0,  potash  5.5,  oxide  of  iron 
4.0,  water  2.5.  lu  another  specimen,  Klaproth  found  silex  51.0,  i^umine 
30.0,  lime  11.25,  soda  4.0,  otide  of  iron  1.75,  water  1.26  ;ss  99.76. 

C  Geological  sUuatiofuJ  Compact .  Feldspar  is  associated  with 
primitive,  transition,  or  secondary  rocks,  and  occurs  in  laiige  masses, 
or  in  veins,  or  in  extensive  beds,  or  even  forms  whole  mountains. 
Hence  it  forms  beds  or  veins  in  gneiss,  or  is  associated  with  argillite, 
sienite,  greenstone,  sandstone,  &Cd — It  forms  the  base  of  certain  por- 
phyries, and  sometimes  constitutes  the  imbedded  Feldspar  in  other 
varieties  of  porphyry.  Sometimes  also  it  enters  into  the  composition 
of  greenstone. — In  some  cases,  it  is  associated  with  quartz  and  mica, 
and  evidently  passes  into  common  feldspar. 

This  mineral,  whether  simple  or  porphyritic,  is  liable  to  decomposi- 
tion; hence  its  surfietce  is  frequently  invested  with  an  earthy  cntst« 

(Localities,)  In  the  Alps,  it  occurs  remarkably  well  characterised. 
Ii^  Scotland,  in  the  Pentland  Hills,  it  is  connected  with  claystone,  red 
sandstone,  &c.  In  Dumfriesshire,  Perthshire,  &c.  it  occurs  with 
transition  rocks. — ^In  Saxony,  at  Gersdorf,  in  greenstone  slatew^-Also 
in  Sweden,  at  Salberg,  Dannemora,  &c. 

In  the  United  States.  In  Mw  Jersey,  at  Snufflown.  (^6/sss.^— In 
tM)sw  Fork,  in  Fishkill  Mountains,  and  different  parts  of  the  Highlands, 
in  veins  traversing  gneiss.  (Fierce  S[  To»REr,)'-^\vL  MassachuseUsB 
near  Boston,  it  is  abundant  in  the  towns  of  Maiden,  Dorchester,  Milton, 
&c.  where  it  forms  beds,  or  even  hills.  Sometimes  its  colors  are  red  and 
white^  arranged  in  parallel  veins  or  stripes,  either  straight  or  curved. 
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At  MaldcBt  a  dark  red  varietj  is  diyersified  bj  other  slndes  e^  red  ib 
Yeins.  At  Milton,  it  occurs  greenish  white,  and  stronglj  translucent ; 
and  some  yarieties  are  there  marked  with  flesh  colored  spotsw— It  is 
sometimes  contiguous  to  argillite,  sienite,  and  also  to  another  rock, 
composed  of  nodules  of  quartz,  aigillite,  feldspar,  &cv— Even  when  not 
porphTritic,  it  v^ry  often  contains  minute  particles  of  quartz,  epidote, 
tulphuret  of  iron,  &c.  and  sometimes,  as  on  Brush  hill  turnpike,  it 
exhibits  dendritic  figures  of  the  oxide  of  manganese.  (Godon») 

(Uks  and  Bemarks.)  Some  yarieties  of  compact  Feldspar  are 
SBBoeptible  of  a  high  polish.  When  homogeneous,  the  softer  kinds  nuiy 
be  employed  as  honestones ;  indeed  it  is  said  that  the  Turkey  stone 
often  belongs  to  this  yariety  of  Feldspar.  But  a  specimen  from  Ico- 
nioni,in  Ai^  Minor, yielded  Holme  silex  72.0,  carbonate  of  lime  23.0, 
alumine  3.1.  A  greenish  honestone,  peculiarly  valuable  for  giving  an 
edge  to  lancets,  &c.  yielded  Faraday  silex  71.C-,  alumine  15.3,  oxide 
of  iron  9.3,  water  3.3 ;»  99.2. 

According  to  M.  Oodon,  the  vicinity  of  Boston  furnishes  compact 
Feldspar  perfectly  analogous  to  the  Turkey  stone ;  and  also  a  veined 
wariety,  which  strongly  resembles  certain  antique  engraved  stones, 

i^it  by  the  Greeks  and  Romans  in  Basso  relievo. 


Subspecies  1.    Fetid  Feldspar. 

Keemnite.  Hoyden, 

This  mineral,  when  struck  or  pounded,  exhales  a  very  fetid  odor, 
like  that  of  carrion,  and  more  offensive  than  that  of  fetid  quartz  or 
limestone ;  hence  the  name  ^eeronite,  from  the  Greek,  *faf •«,  dead. 
It  has  the  foliated  structure  and  lustre  of  Feldspar,  and  very  nearly 
the  same  hardness  and  specific  gravity.  It  occurs  both  massive  and 
jn  crystals,  whose  form  is  a  sixHsided  prism,  or  more  frequently 
rhombic,  like  one  of  the  forms  of  Feldspar. — It  is  white  or  bluish 
^hite;  and  in  thin  laminee  more  or  less  translucent  or  transparent 

Before  tlie  blowpipe,  it  is  nearly  infusible ;  but  the  edges  of  very 
thin  scales  are  partially  fused.    It  is  not  acted  upon  even  by.  hot  acids. 

In  the  United  /States.  In  Maryland,  21  miles  from  Baltimore,  this 
mineral  is  found  in  the  primitive  limestone,  of  which  the  monument 
ef  Washington  is  constructed.  It  is  associated  with  brown  mica, 
salphuret  of  iron,  tremolite,  and  small,  prismatic  crystals  of  the  oxide 
of  titanium. — Quartz,  nearly  as  fetid  as  the  Necronite,  is  found  in 
mnother  ^^uarty  of  primitive  limestone  a  few  miles  distant,  and  is  also 
associated  widi  small  prisms  of  titanium.  (See  Hatdev,  in  Silliman's 
Journal  of  Science,  vol.  i,  p.  306.) — ^In  JV%Ltc  Fork,  at  Kingsbridge,  in 
primitive  limestone ;  it  is  fetid,  when  struck,  bluish  white,^  and  con- 
tains carbonate  of  lime«  (Fierce  S[  Torbet.) 
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We  are  indebted  to  Dr.  Hajden,  of  Baltimore,  for  our  first  knowl- 
edge of  this  uncommoQ  mineral.  It  has  not  been  analyzed ;  bat  most  oft 
its  characters  are  those  of  Feldspar.  It  is,  however,  much  less  fosiUe, 
than  most  varieties  of  this  mineral.  But  it  must  be  recollected,  that 
all  the  well  known  varieties  of  Feldspar  are  not  equally  fusible^-— Its 
odor  cannot  aiise  from  animal  matter,  as  the  limestone,  in  which  it  is 
fouhd,  is  decidedly  primitive. 

(Geological  situation  of  Feldspar.)  In  addition  to  what  has  alretdy 
been  said  under  the  several  varieties,  we  remark,  that  Feldqiar  is 
found  chiefly  in  primitive  rocks.  It  very  seldom  constitutes .  lai^ge;, 
homogeneous  beds.  On  the  contrary,  it  forms,  as  we  have  seen,  an 
ingredient  of  granite,  gneiss, .  sienite,  greenstone,  and  porphyry.  It 
sometimes  constitutes  thin  beds,  or  layers,  or  veins,  which  traverse 
granite,  gneiss,  mica  slate,  &c.  and  is  often  mingled  with  other  mmerds 
in  the  same  vein,  oi»  bed. — ^In  greenstone,  the  feldspar  often  receives 
a  greenish  tinge  from  hornblende. 

Feldspar  is,  however,  sometimes  found  in  transition  or  secondary 
rocks.  It  b  sometimes  disseminated  in  grains  or  crystals  in  gray* 
wacke,  amygdaloid,  and  basalt.  Compact  stratified  limestone  some- 
times contains  crystals  of  Feldspar.  (BnocHAHT.J^^lt  is  sometimes 
in  globular  masses,  imbedded  in  schorl. 

It  is  very  common  in  certain  volcanic  productions,  to  which  it  gtve^' 
a  porphyritic  aspect 

:  Feldspar  is  almost  always  accompanied  by  quartz,  or  mica,  or  both ; 
and  is  sometimes  colored  green  by  chlorite.  It  often  contains  magnetic 
oxide  of  iron,  which  is  sometimes  so  intimately  united,  that,  although 
imperceptible  by  the  eye,  the  Feldspar  itself  is  magnetic,  and  even 
possesses  polarity;  for  a  minute  fragment,  being  made  to  float  on 
water,  will  be  attracted  and  repelled  by  different  poles  of  a  magnet 

Feldspar,  especially  in  some  of  its  varieties,  is  very  subject  to 
decomposition  by  the  action  of  air  and  moisture.  This  process, 
indicated  by  change  of  color,  diminished  lustre  and  cohesion,  may  be 
observed  in  all  stages  from  sound  Feldspar  to  Kaolin  or  porcelain  earth. 
It  is  also  attended  by  the  loss  of  the  potash,  or  some  other  ingredient, 
which  rendered  the  Feldspar  fusible ;  for  the  resulting  earth  is  infusi- 
ble. (See  Kaolin.)  This  tendency  to  decomposition  is  perceptible  in 
the  Feldspar,  contained  in  porphyry,  as  well  as  in  that  of  granite. 

(Localities.)  It  is  unnecessary  to  enumerate  many  localities  of 
a  mineral  so  abundant,  as  is  Feldspar  in  the  United  States.  The 
common  variety  frequently  occurs  in  extremely  beautiful  laminated 
masses  in  ih^  granite  of  Maryland,  Fennsylvania,  Massachusetts^ 
and  Maim. — In  Delaware,  6  miles  N.  W.  from  Wilmington,  in 
;  itis  white,  often,  tinged  with  red  or  green,  and  beautifully 
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striated  OB  the  surface  of  the  broader  planes  in  the  direction  of  the 
natural  joints.  ("Jf^si^p./— -In  Petingylvania,  on  the  west  side  of  the 
Schujikilly  a  little  above  the  upper  bridge,  in  ten-sided  prisms  with 
diedral  summits.  ^L^ii.^—- Also  on  Jrandjwine  creek,  at  Dupont's 
lower  powder  manufactory,  in  a  trap  or  hornblende  rock ;  it  is  reddish 
and  dark  brown,  scratches  common  feldspar,  and  seldom  exhibits 
more  than  one  cleavage,  the  face  of  which  is  longitudinally  striated. 
(Jsssup.y^ln  Mw  Fork,  Orange  County,  in  fine  crystals  in  a 
granitic  aggregate— also  near  Tarrytown,  in  West  Chester  County, 
greenish  gray  in  extensive  beds,  from  3  to  9  feet  thick,  connected 
with  mica  slate.  (Pierce  Sf  Toj7j?£r.j— In  Connecticut,  near  Had- 
dam,  it  is  greenish,  and  very  strongly  translucent.  (M^Euen.) — In 
MaaachuMittot  at  Leverett,  sometimes  in  large,  bluish  crystals  in 
granite.  (Bitchcock.) — Also  at  Charlestown  in  sienite  ;  it  is  in 
masses,  composed  of  tables  or  four-sided  prisms,  which  have  generally 
a  white  nucleus,  surrounded  by  red  or  green  laminee  ;  sometimes  the 
nucleus  disappears,  leaving  a  cavity,  which  contains  an  earthy  sub<* 
stance,  or  is  studded  with  crystals  of  epidote  or  quartz,  or  is  filled  witl» 
hornblende.  (J.  F.  ^  8.  L,  Dana.  J^tkins.)  Some  of  these  cavities, 
according  to  Dr.  Webster,  contain  crystals  of  Feldspar,  constantly  cov- 
ered with  decomposed  feldspar  in  a  moist  state. — In  Maim,  at  Bruns- 
wick, it  is  sometimes  white,  granular,  and  contains  very  minute  garnets. 
—At  Topsham,  a  fragment  of  an  uncommonly  large  crystal  of  feldspar 
was  found  by  Mr.  D.  Atkins  ;  it  presents  one  diedral  summit,  and  a 
part  of  three  contiguous  lateral  faces,  one  of  which  is  seven  inches  wide. 

Species  36.    JADE.    Bmoncnjaxt. 

Nephrit.  iremer,   Le  Nephrite.  Br^ehanU   Jade.  AUdn,  PhUUpt, 

The  most  striking,  general  characters  of  Jade  are  a  great  degree 
of  hardness,  a  remarkable  tenacity^  which  renders  it  difficult  to  breaks 
a  color  more  or  less  green,  a  resinous  or  oily  aspect  when  polished^ 
and  fusilniity  into  a  glass  or  enamel. 

Much  obscurity,  however,  pervades  many  descriptions  of  this 
mineral,  which  have  been  published.  And  in  fact  the  several  minerals^ 
Qsualij  included  in  this  species,  differ  so  much  in  composition,  or  in 
certain  chemical  characters,  that  we  shall  at  once  subdivide  the  species 
for  the  purpose  of  description.  • 

•     Subspecies  1.    Nephrfte. 

Gemeiiier  Nephrit.  Werner,    Commott  Nephrite.  Jametoru   Le  Nephrite  eommiin.  Br^ehanl^   Jade 
ttspluctiqae.  Bmtif*   Varietf  of  Jade.  Klrwatt,   Cominoii  Jade.  PhOUpt,    Nephrit.  iRmitiiinra. 

The  hardness  of  Nephrite  is,  in  general,  about  the  same  as  that  of 
quartz,  and  sometimes  greater.  It  possesses  a  peculiar  tenacity,  which 
renders  it  difficult  to  break,  to  cut,  and  to  polish.    Its  surface  is  a  little 


nnctuous  to  the  touch,  and,  when  polished,  has  an  My  fupect.  Its- 
Vracture  is  splintery  and  dnll,  unless  rendered  glimmering  by  fore^ 
intermixture.  It  i^  translucent,  sometimes  very  strongly,  and  some- 
times only  at  the  edges.  Its  color  varies  from  leek  green  to  greenish 
white,  or  almost  white,  and  has  sometimes  a  slight  tinge  of  Uue,  or 
yellow.  Brochant  says  its  fresh  fracture  presents  a  paler  green,  than 
that  of  the  surface.  Its  specific  gravity  varies  from  2.95  to  S.04ir— 
It  occurs  amorphous,  or  in  rolled  masses  with  a  smooth,  oily  surface. 

By  the  blowpipe  it  is  fusible,  with  some  ebullition,  into  a  white 
semitransparent  globule;  some  varieties  scarcely  melt  Accord- 
ing to  T.  Saussure,  it  contains  silex  53.75,  lime  12.75,  soda  ia75, 
potash  8.50,  alumine  1.50,  oxide  of  iron  5X),  oxide  of  manganese  2.0b 
water  2.25|«96.50. 

C  Geological  situation  and  Localities,)  In  Switzerland,  it  occun 
in  granite  and  gneissw— In  the  Harz,  it  is  in  veins,  traversing  primitive 
greenstone^ — ^It  is  also  found  on  the  banks  of  the  river  Amazon,  and 
is  sometimes  called  Amazonian  stone.  The  same  name  has  also  been 
applied  to  green  feldspar  from  the  same  place. 

The  best  specimens  of  Nephrite  are  obtained  from  Persia;  Egypt; 
Siberia  near  Kolyvan ;  and  China. 

In  the  United  /States.  In  Pennsylvania,  in  Montgomery  County,  10 
miles  from  Philadelphia,  it  oocurs  in  serpentine.  (WiSTER.y^AxL  Rhode 
Islandf  at  Smithfield ;  it  is  sometimes  in  veins,  but  usually  in  large 
nodules,  in  granular  limestone ;  it  is  very  translucent,  of  a  delicate 
greenish  white,  and  constitutes  a  very  beautiful  mineral.  (Mbade.) 

(Uses.)  Nephrite  does  not  receive  a  brilliant  polish.  But,  ia 
consequence  of  its  great  tenacity  and  hardness,  it  is,  in  India,  cut 
and  polished  for  certain  kinds  of  jewellery.  In  Turkey  and  Poland, 
it  is  employed  for  the  handles  of  sabres,  knives,  &c.  Some  veiy 
delicate  works  have  been  executed  with  Nephrite,  in  conseqaence 
of  its  tenacity ;  it  has  been  formed  even  into  small  chains^ — ^It 
was  formerly  worn  in  little  plates,  &c.  as  an  amulet,  attached  to 
the  neck,  &c.  for  the  purpose  of  removing  nephritic  complaints; 
hence  its  name. 

The  mineral,  called  Yu  in  China,  is  usually  referred  to  Jade  or 
Nephrite.  It  is  more  or  less  translucent,  and  its  color  varies  from 
greenish  white  to  dark  grass  green.  It  occurs  in  nodules,  having  a 
dull,  splintery  fracture,  and  a  specific  gravity  between  2.8  and  3A. 
It  scratches  glass,  and  has  nearly  the  hardness  of  quartz.  It  is^ 
however,  infusible  by  the  blowpipe^ — ^This  mineral  is  highly  esteemed 
by  the  Chinese,  and  is  wrought  into  vases  and  articles  of  other  fiMins. 
A  sceptre,  made  of  this  mineral,  has  been  presented  by  the  Emperor 
of  China  to  the  Prince  Regent. 
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SuBSPBcjEs  2.    Saussueitb.    Jjmesom, 


J«it  dt  aMHBN.  Brmgniart.   FtUipatb  aonpMte  teoMe.  Btttty.   Uamnxkbe.  JUnn.  PMil^. 

StoMOiit.  Hmumannm 

This  ^fkn  a  little  from  nephrite  in  its  external  characters,  and 
Tery  considerably  in  its  composition.  Its  specific  gravity  is  greater, 
being  at  a  mean  about  SJi5.  *  It  is  said.to  be  a  little  harder,  than  the 
nephrite,  and  it  is,  at  least,  equally  tenacious ;  but  it  receives  a  higher 
and  less  oify  polish.  Its  fracture  is  splintery,  and  nearly  dull.  Ita 
colors  also  are  green,  sometimes  deep,  and  sometimes  greenish  gray, 
or  white  with  a  slight  tinge  of  green  or  blue,  or  is  even  gray  or  grayish 
white.  It  is  usually  translucent  at  the  edges.  It  occurs  in  rolled 
pieces,  or  amorphous  masses,  and  its  structure  is  sometimes  a  little 
foliated. 

It  melts  before  the  blowpipe  into  a  white  or  greenish  white  glass. 
It  contains  silex  44.0,  alumine  30.0,  soda  6.0,  lime  4.0,  potash  0.25, 
oxide  of  iron  lfi.5,  oxide  of  manganese  0.05  ;ss  96.80.  (T.  Saussuse.) 
An  analysis  by  Klaproth  gives  silex  49.0,  alumine  24.0,  lime  10.5,  soda 
5^,  magnesia  SJ5,  oxide  of  iron  6.5  ;<»  99.25.  According  to  Strome- 
yer,  it  contains  silex  55.75,  alumine  26.5,  lime  11.0,  soda  4.0,  oxide  of 
iron  1 J25,  water  0.50  ;=  99. 

(Oeological  situation  and  Localities.)  It  has  been  found  in  prim-^ 
itive  mountains,  and  sometimes  in  considerable  quantities.  Sometimes 
it  is  associated  with  serpentine,  in  whicb.it  forms  veins,  or  is  dissem- 
InatediP— Near  the  Lake  of  Geneva,  it  occurs  in  rolled  pieces,  where 
it  was  first  found  by  Saussure  ;  and  hence  its  name.  Also  near  Turin, 
on  Motint  Musinet,  which  is  composed  chiefly  of  serpentine.  Alse 
in  Corsica.  In  all  the  preceding  localities,  it  is  mingled  with  diallage. 
The  Verde  di  Corsica  is  an  aggregate  of  Saussurite  and  diallage^— An 
aggr^te  of  Jade  and  diallage  is  quarried  at  Figline  in  Tuscany ; 
and  at  Lomona,  near  Siena,  it  is  composed  of  white  Jade  and  black 
diallage,  and  much  resembles  sienite.  (Brocchi.) — In  Coqiwall,  the 
Saussunte  occurs  with  diallage  in  serpentine. — It  exists  also  ii^ 
Norway,  France,  &c. 

Subspecies  3.    Axestone.    JjMEsoy, 

hift  nWeii.  BrwifiiiTf.   Jade  wden.  IKniy.   Beibteiii.  Werner,   La  Pierre  de  haehe.  Br^eham* 
Slaty  Jade.  Aikin,   tiabaaligar  Serpakdncb  Kmumann,    Axmaue.  PkUUpt. 

The  fracture  of  this  mineral  is  more  or  less  splintery  and  glimmer^ 
ing.  The  structure  of  large  specimens  is  a  little  slaty.  Its  hardaesii 
b  less,  than  that  of  nephrite ;  it  is  more  easily  broken,  and  often  fiills 
into  tabular  fragments.  It  is  usually  translucent ;  sometimes  at  the 
edges  only.  Its  color  varies  from  a  dark  or  leek  green  to  grass  and 
eiive  green,  or  even  greenish  gray. — It  occurs  amorphous^  sometimes 
in  rolled  fragQient9««-Its  specific  gravity  is  about  3.0. 
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It  is  less  easilj  fasible,  than  nephrite  or  Saussurite*  and  melts, 
"without  effervescence,  into  a  Uack  enamel.  (Bbosgsiart.)  It  often 
appears  to  be  nearly  allied  to  serpentine. 

This  mineral  has  been  found  chieflj  in  New  Zealand,  and  the 
islands  of  the  South  Sea^— Also  in  Saxony,  and  in  Greenland. 

It  receives  a  tolerable  polish ;  and  is  employed  by  the  natives  of 
the  aforesaid  islands  for  making  hatehets  or  aoees,  and  other  instrii- 
ments;  hence  its  name^ — ^The  CerauniU  sometimes  belongs  to  this 
mineral,  and  sometimes  to  jasper. 

Species  S7.     EMERALD.    JiiKiN. 

Emeniadei  Hauy,    BML  Brrnigniert*   Rhomboidal  Emerald.  Jamaotu 

The  Emerald  is  always  crystallized ;  and  almost  invariably  appears 
in  regular,  hexaedral  prisms,  more  or  less  perfect,  and  sometimes 
slightly  modified  by  truncations  on  the  lateral  or  terminal  edges,  or 
on  the  solid  angles.  Sometimes  the  terminal  edges  are  beveled,  and 
sometimes  the  truncations  on  these  edges  are  so  deep,  that  the  prism 
seems  to  have  pyramidal  terminations,  whose  vertices  are  truncated. 
Two  of  the  aforementioned  modifications  are  sometimes  combined  in 
in  the  same  crystal.  The  faces,  produced  by  truncation  or  bevelment, 
are  often  dull,  while  those,  belonging  to  the  primitive  form,  are  shining. 
—The  primitive  form,  of  which  Hatiy  has  described  six  modifications,  is 
a  regular  hexaedral  prism,  whose  sides  are  squares.  The  integrant  par- 
ticles are  triangular  prisms. — Its  structure  is  very  imperfectly  foliated. 

The  Emerald  is  a  little  harder  than  quartz,  which  it  of  course 
scratches,  though  not  very  easily.  Its  specific  gravity  lies  between 
2.60  and  ^77.  It  becomes  electric  by  friction,  and  possesses  double 
refraction  in  a  feeble  degree.  It  is  often  transparent,  sometimes  only 
translucent  in  various  degrees.  Its  prevailing  color  is  green,  sometimes 
veiy  lively  and  beautiful,  and  sometimes  pale,  or  yellowish,  or  bluish. 

(Chemical  characters.)  Before  the  blowpipe  it  is  fusible,  though 
not  very  easily,  into  a  whitish  enamel  or  glass,  often  a  littie  frothy. 
It  appears  to  be  essentially  composed  of  silex,  alumine,  and  glucine ; 
but  is  sometimes  colored  by  the  oxide  of  chrome,  and  sometimes  by 
that  of  iron.  On  this  difference  of  coloring  matter,  usually  accompa- 
nied by  certain  differences  of  external  characters,  we  establish  two 
subspecies,  the  precious  Emerald,  and  BeryL  Both  have  the  same 
essential  characters ;  and  it  is  extremely  probable,  that  they  gradually 
pass  into  each  other  by  containing  both  oxides. 

Subspecies  1.    Precious  Emerald.    Jamesok. 

Sehnuuragd.  Jyiemer,    Emerald.  Kirxoen,    Emenmde  verte.  Hauy.    L^Ememude.  BrochanU   B^ril 
Emennde.  Brmgniart.    Eiper  Sraaragd.  Uatumanfu    Emerald.  Aikin,  PfUUifi*, 

The  precious  Emerald  is,  in  general,  well  characterized  by  that 
pure  and  lively  green  color,  which  has  hence  received  the  name  of 
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orald  green.    Its  color,  however,  yaries  a  little,  sometimes  inclin- 

to  verdigris  or  grass  green,  and  sometimes  becoming  rather  pale. 
Its  crystals  are  usually  small,  and  short;  their  lateral  faces  are 
ling  and  smooth,  or  sometimes  longitudinally  and  feebly  striated, 
structure,  parallel  to  the  planes  of  the  six-sided  prism,  is  less 
inctly  foliated,  than  that  of  the  beryl.  Its  fracture  is  imperfectly 
:lioidal  or  uneven ;  its  lustre  is  vitreous  and  more  or  less  shining. 
The  precious  Emerald  contains  silex  6*k50,  alumine  16.0,  glucine 
>,  lime  1.60,  oxide  of  chrome  3.25  ;« 98.35.  (Vau^iuelin.)     The 

color  of  this  Emerald  is  derived  from  the  oxide  of  chrome.  A 
nmen  from  Peru  melted  before  the  compound  blowpipe  into  a  trans- 
it, green  globule.  (Sillimas,)     In  one  specimen  Klaproth  found 

oxides  of  both  chrome  and  iron,  thus  showing,  that  the  two  subspe- 
\  may  pass  into  each  other  in  regard  both  to  composition  and  color. 
This  Emerald  may  resemble  the  green  tourmaline ;  but  the  latter 
lectric  by  heat,  the  former  by  friction  only. 

(Geological  situation  and  Localities,)  The  geological  situation  of 
precious  Emerald  has  not  been  much  observed.  It  sometimes  occurs 
iie  sand  of  rivers,  and  other  alluvial  earths.  It  has  been  seen  in  a 
pie  of  the  sulphate  and  carbonate  of  lime ;  but  this  may  not  have 
I  the  original  situation. — It  probably  belongs  to  primitive  rocks. 
The  finest  Emeralds  have  been  found  near  Manta  in  Peru  ;  and  in 
valley  of  Tunca,  in  the  Province  of  Santa-Fe,  near  the  mountains  of 
ayan.  Some  Emeralds  from  Peru  have  been  seen  six  inches  in 
;th  by  two  in  diameter ;  but  this  size  is  -very  uncommon.    They 

found  in  veins,  which  traverse  argillite,  or  in  cavities  of  granite ; 
i  are  accompanied  by  quartz,  feldspar,  sulphuret  of  iron,  &c.  It 
its  also  in  Ceylon,  Egypt,  and  Ethiopia,  from  the  last  two  of  which 

ancients  are  supposed  to  have  obtained  Emeralds.— In  Salzburg 
\  imbedded  in  mica  slate. 

The  greater  paii;  of  the  Emeralds,  hitherto  found  in  the  United 
tes,  belong  to  the  following  subspecies.  But  it  is  highly  probable, 
:  the  precious  Emerald  has  also  been  observed  in  the  same  gangue, 
ch  contains  the  beryl,  although  analysis  has  not  jei  confirmed  the 
ications,  which  the  external  characters  afibrd.  Thus  at  Haddam, 
Connecticut,  has  been  found  an  Emerald  of  a  deep  green,  an  inch 
liameter  and  several  in  length,  which  bears  a  strong  resemblance 
he  Peruvian  Emerald.  It  is  in  the  cabinet  of  Col.  Gibbs.  (Bnice'a 
1*  Jour.  V.  i.) — So  also  at  Topsham,  in  Maine,  have  been  found 
sral  Emeralds,  which  exhibit  a  lively  and  beautiful  green,  scarcely, 
n  any  degree,  inferior  to  that  of  the  finest  Peruvian  Emeralds; 
IT  surfaces  also  were  nearly  or  quite  free  from  striee.  Both  these 
tlities  will  be  mentioned  under  the  following  subspecies. 
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(Uses  and  Remarks.)  When  traii8(>arent,  and  ef  a  Uvely  UBifarm 
green,  the  Emerald  is  extremely  pleasant  to  the  eje,  and  ia  employed 
in  the  most  expensive  kinds  of  jewellery. — This  name  has  sometimes 
been  applied  to  other  minerals ;  thus  the  green  toarmaline  has  bea 
called  BraziUan  emerald  ;  the  green  sapphire,  oriental  emerald ;  and 
the  green  fluate  of  lime,  false  emerald, — ^A  splendid  mass  of  white 
quartz,  thickly  implanted  with  Emeralds,  more  than  one  inch  in  diame' 
ter,  was  presented  by  one  of  the  Spanish  kings  to  the  church  of  Loratto. 

The  mines,  from  which  the  ancients  obtained  precious  EmeraldSvare 
fsud  to  have  been  discovered  in  Egypt,  near  Mount  Zabarah,  by  Caillaud, 
a  French  mineralogist.    They  contain  numerous  subterranean  galleriea. 

Subspecies  2.    Beryl.    Jameson. 

lUDer  Beril.  Werner,  Le  Beril  noble,  Broehant,  BMl  Aigaemuiot,  Brvngniart,  Benyn,  Kirwmu 
Emermude  Uraptde,  Tert-bleuatre,  jaitiie-T«r«Utre,  &c  Hauy,  BerjU.  Jfoiumoiifu  BeryL  JUUtu 
rhiUip*„    Aig;ue  marme— Aqua  mariiui  of  M>iiie. 

Its  prevailing  color  is  green  of  v.irious  shades,  as  mount^n  int 
grayish  green,  &c.  but  always  pale;  it  also  passes  through  bluish 
green  to  sky  blue,  and  through  yellowish  green  to  a  pale  or  baney 
yellow ;  it  is  sometimes  greenish  white,  grayish,  whitish,  or  even 
limpid.  It  has  also  been  found  rose  red.  Different  celws  spmetimea 
appear  on  the  same  crystal. 

Its  crystals  are  usually  longer  and  larger,  than  those  of  the  precious 
Emerald.  Their  size,  however,  is  extremely  variable ;  sometimes  they 
are  very  long  and  even  acicular,  while  at  other  times  they  are  more 
than  one  foot  in  length  by  several  inches  in  diameter — and  have  been 
observed  even  one  foot  in  diameter.  They  exhibit  all  the  intermediate 
sizes.  The  lateral  faces  are  longitudinally  striated,  sometimes  so 
deeply,  that  the  edges  of  the  prism  are  rendered  indistinct,  or  entirely 
effaced,  and  the  crystal  becomes  cylindrical. — Two  or  more  of  the 
lateral  planes  are  sometimes  so  unduly  extended,  that  the  prisms 
appear  nearly  tetraedral  or  triedral. — Some  prisms  are  curved,  or  even 
geniculated  ;  others  are  perforated  in  the  place  of  the  axis,  and  some- 
tiiiies  contain  other  minerals  in  the  cavity;  in  fine,  they  often  intersect 
each  other,  or  are  collected  into  groups  of  considerable  size.-^The 
Beryl  also  occurs  in  amorphous,  crystalline  masses  of  a  moderate  size. 

Its  structure,  parallel  to  tlie  sides  of  the  prism,  is  more  distinctly 
foliated,  than  that  of  the  precious  Emerald  ;  and  its  cross  fracture  is 
imperfectly  conchoidal  or  uneven.  lis  lustre  is  vitreous,  and  more  or 
less  shining.  Its  prisms  are  often  traversed  by  seams,  perpendicular 
to  the  axis,  and  in  that  direction  are  extremely  brittle ;  sometimes  they 
are  articulated,  like  the  prisms  of  basalt,  one  surface  of  the  cross 
fracture  being  convex  and  the  other  concave.  It  is  a  little  harder 
than  tlie  precious  Emerald. 
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Tlie  Beryl  eimtuns  silex  68,  alamine  15,  glucine  14,  lime  ^  oxide 
of  ircdi  1.  (VjUiiuBLis.)  With  the  compound  blowpipe  it  melts  with 
ebullition  into  a  globule  of  bluish,  milky  white  glass.  (8jlljman.) 

(instinctive  characters.)  The  Beryl  is  harder  than  the  apatite, 
inth  which  it  has  often  been  confounded ;  and  the  powder  of  the 
apatite  is  phosphoresce  ..t  on  hot  coals. — It  is  harder  and  less  heavy, 
thao  the  pycnite,  which  it  may  also  resemble. — From  the  tourmaline 
it  may  be  distinguished  by  its  inability  of  becoming  electric  by  heat. 

(Oeological  situation  and  Localities.)  The  Beryl  belongs  to  prim- 
itiye  rocks,  more  especially  to  granite.  It  is  often  found  in  graphic 
granite,  or  in  veins,  which  traverse  this  rock. — It  is  associated  ivith 
quartz,  feldspar,  mica,  garnets,  schorl,  topaz,  fluate  of  lime,  oxide  of  tin, 
and  magnetic  oxide  of  iron. — It  is  sometimes  found  in  alluvial  deposites* 

Some  €i  the  finest  Beryls  are  found  in  Dauria,  on  the  frontiers  of 
China,  in  veins,  which  traverse  granite ;  their  gangue  is  argillaceous. 
The  Beryl  occurs  also  in  the  Uralian  Mountains,  and  other  parts  of 
Siberia ;  and  is  most  frequently  in  graphic  granite. — It  is  found  limpid 
in  the  granite  of  Elba. — Good  specimens  are  brought  from  Brazil,  where 
the  Beryl  has  been  found  seven  inches  long  and  three  fourths  of  an 
inch  in  diameter,  clear  and  free  from  defect.  (J^awe.) 

In  France,  near  Limoge,  it  is  found  in  a  vein  of  quartz  in  granite ; 
it  is  in  whitish  green  crystals,  sometimes  one  foot  long  by  six  inches  in 
diameter,  commonly  translucid,  sometimes  yellowish  white  at  the 
BurfaceT— A  similar  variety  has  been  found  near  Fahlun,  in  Sweden. 
In  the  United  States.  In  Maryland,  near  Baltimore,  in  granite ;  but 
in  most  cases  the  crystals  are  imperfect  (Gilmor.) — In  Pennsylvania, 
on  the  banks  of  the  Schuylkill,  3  miles  above  the  permanent  bridge ; 
on  Chestnut  Hill  10  miles  from  Philadelphia;  and  in  Germantown 
inely  crystallized  ;  in  all  instances  imbedded  in  granite.  (Wister.) 
—Also  at  East  Marlborough  and  Newlin  in  Chester  County  ;  at 
Newlin,  its  colors  are  yellowish  and  bluish  green,  greenish  white, 
and  sometimes  emerald  green.  Some  of  these  crystals  are  well  defined 
and  nearly  three  inches  in  diameter ;  and  some  of  them  resemble  the 
French  Beryl  of  Limoge.  (Jess up.) — Also  near  Chester. — In  jyisw 
Fork,  at  Sing-Sing,  in  granite.  (Mac lure.) — Also  on  the  island  of 
New  York,  in  small,  pale  green,  semitransparent  crystals,  in  granite. 
(Tierce  Sf  Torre r. J — In  Connecticut,  at  Brookfield,  Huntington,  &c. 
in  granite. — Also  at  Haddam,  on  Connecticut  river,  in  granite,  which 
forms  a  vein  in  gneiss ;  the  crystals  are  variable  in  size,  generally  light 
yellowish  green,  sometimes  amber  yellow;  sometimes  also  a  deep 
green  (see  precious  Emerald) ;  a  crystal  in  the  cabinet  of  Prof.  Silli- 
man  measures  seven  inches  in  length  by  nine  inches  in  the  diagonal 
4liameter.  (Silumah  and  Bruce's  Min.  Jour,  v,  ].)«-Al80  at  Litchfield 
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in  granite  ;  the  crystals,  often  well  defined,  vary  from  grass  green  to 
greenish  yellow  or  dull  brown.  (Brace,) — Also  at  Chatham,  \\  mile  N* 
from  Middle  Haddam  landing,  in  coarse  grained  granite  with  schorl; 
the  crystals  are  sometimes  4  inches  in  their  greatest  diameter.  (Matu- 
EB.J — In  Massachusetts,  at  Chesterfield,  in  granite ;  the  crystals  vary 
from  a  small  size  to  that  of  a  foot  in  diameter ;  their  color  is  usually 
a  light  green,  and  they  much  resemble  the  French  Beryl  at  Limoge* 
(Bruce's  Min.  Joum.  v.  i.) — Also  at  Groshen,  in  detached  masses  of. 
granite,  which  also  contains  blue,  green,  and  red  tourmaline,  and  rose 
colored  mica.    Two  .rose  colored  Emeralds,  found  in  this  granite,  are 
now  in  the  cabinet  of  Col.  Gibbs.    They  are  perfect  crystals,  and  vary 
in  length  from  one  to  one  and  a  half  inch,  and  in  diameter  from  one 
to  one  and  a  quarter  inch ;  one  of  the  crystals  is  truncated  on  one 
of  the  lateral  edges.  (Gibbs,) — The  Beryl  is  also  found  in  the  yicinily 
of  Northampton  and«  Boston. — In  ^ew  Hampshire,  on  the  White  Hills, 
and  at  New  Ipswich. — In  Maine,  it  is  found,  more  or  less  constantly, 
in  a  coarse  grained  granite  from  5  miles  £.  of  Bath  in  Lincoln  County, 
•to  5  miles  W.  of  North  Yarmouth  in  Cumberland  County,  an  extent 
of  about  30  miles.    At  Topsham,  near  Bowdoin  College,  it  is  some- 
times imbedded  in  graphic  granite,  and  often  in  a  brittle,  smoky  quartz 
in  a  large  grained  granite.    This  granite  constitutes  veins  in  gneiss,  and 
the  Beryl  sometimes  appears  in  the  contiguous  gneiss.    The  crystals 
are  often  in  well  defined  hexaedral  prisms,  transparent,  and  perfectly 
resembling  the  Siberian  Beryl ;  sometimes  also  nearly  opaque.    Their 
colors  are  pale  green,  yellowish,  bluish,  or  even  whitish.     In  the  same 
granite  arc  also  a  few  crystals,  which  present  a  pure,  uniform,  and  rich 
green,  and  obviously  belong  to  the  precious  Emerald. — Sometimes  the 
Beryls  have  a  corroded  aspect,  or  are  perforated  longitudinally  in  the 
place  of  the  axis,  and  the  cavity  in  some  instances  contains  plates  of 
mica,  &c. — At  Bowdoinham,  in  large  crystals  in  graphic  granite ;  also  in 
coarse  grained  granite,  in  large,  pale  green  or  greenish  white,  six-sided 
prisms,  sometimes  truncated  or  bevelled  on  three  of  the  lateral  edges. 
(Uses  atid  Remarks.)     The  Beryl  is  but  little  employed  in  jewelle- 
ry, as  its  pale  colors,  numerous  cracks,  &c.  much  diminish  its  value. 
The  name  of  Beryl  has  been  sometimes  erroneously  applied  to  the 
apatite,  greenish  quartz,  cyanite,  pycnite,  epidote,  and  even  to  certain 
topazes.    The  best  Beryls  are  obtained  from  Brazil,  Siberia,  and  Ceylon. 

Species  38.    EUCLASE.     HAur. 

Euklas.  Werner,  Hmumann.     Euclase.  Brongniart.  BrochanU  Jame»on,  Aikin»  PfdlUpi* 

This  very  rare  mineral  has  hitherto  been  seen  only  in  crystals,  whose 
form  is  an  oblique-angled  four-sided  prism,  often  truncated  or  even  bev- 
elled on  the  lateral  edges,  and  terminated  by  a  variable  number  of  faces. 
One  form,  if  complete,  would  present  seventy  eight  faces.    Fourteen  of 
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I 

[lese  faces  belong  to  the  prism,  which  may  be  viewed  as  a  four-sided 
trism,  bevelled  on  all  its  lateral  edges,  and  truncated  on  two  of  the  edges^ 
ttNJuced  by  the  bevelments.  Each  termination  has  thirty  two  faces, 
rhe  sides  of  the  prism  sometimes  exhibit  deep,  lon^tudinal  strie. 

The  Euclase  yields  with  uncommon  facility  to  mechanical  division 
1  one  direction,  parallel  to  the  axis  of  the  prism,  and  the  laminse,  tiius 
eparated,  have  a  very  strong  vitreous  lustre.  Another  division  is  less 
asily  effected  at  right  angles  to  the  preceding,  but  still  parallel  to  the 
xis ;  thus  indicating  a  rectangular  four-sided  prism  for  the  primitive 
Drm.*    The  cross  fracture  is  conchoidal  and  vitreous. 

The  Euclase  is  remarkably  brittle  ;  and  hence  its  name  from  the  (vreek 
u  and  xXuM,  to  break.  It  is,  however,  sufficiently  hard  to  scratch  quartz, 
t  is  transparent,  or  only  translucent ;  and  possesses  a  strong  double  jre- 
raction.  Its  colors  are  greenish  white,  apple  or  mountain  green,  bluish 
;reeo  or  dark  sky  blue.    Its  specific  gravity  is  between  2.91  and  3.32. 

Before  the  blowpipe  it  becomes  t>paque,  and  melts  into  a  white 
namel.  It  contains,  according  to  Berzelius,  silex  43.2,  alumine  30.6, 
;lucine  21.8,  oxide  of  iron  2.2,  oxide  of  tin  0.7  ;&=  98.5. 

Nothing  is  known  of  its  associations  with  other  minerals.  It  has 
een  found  in  Peru  and  Brazil. 

Species  39.    lOLITE.    ^jkin. 

alith.  Wtmer*    lolithc.  Hauy,    Prismalo-Rhomboidal  lolite.  Jamtwn,    lotite.  PfdlUfit,    Diehroite. 

Cordier.    Dichroit.  Hautmanru    Cordierite.  Luctu, 

This  mineral  has  a  violet  blue  color,  often  with  a  shade  of  purple  or 
ilack ;  hence  its  name  from  the  Greek  <«»,  a  violet,  and  xt$oq,  a  stone. 
Its  powder  is  bluish  gray. — If  a  translucent  crystal  or  fragment  be  so 
presented  to  the  light,  that  the  visual  ray  is  parallel  to  the  axis  of  the 
)rimitive  form,  its  color  is  a  very  intense  or  dark  indigo  blue ;  but, 
f  the  ray  be  perpendicular  to  the  axis,  it  appears  brownish  or  grayish 
rellow.  It  is  translucent  in  various  degrees,  and  sometimes  opaque, 
dome  crystals  are  transparent  at  right  angles  to  the  axis. 

It  occurs  in  regular  six-sided  prisms,  sometimes  truncated  on  the 
ateral  edges  ;  and  its  primitive  form  is  a  six-sided  prism.  It  is  also 
ibund  in  irregular  grains,  and  in  rolled  masses. — It  seldom  possesses 
i  distinctly  foliated  structure.  Its  fracture  is  usually  uneven  or 
imperfectly  conchoidal,  with  a  vitreous  lustre,  somewhat  shining.  It 
scratches  glass  easily,  and  sometimes  even  quartz,  but  with  difficulty, 
[ts  specific  gravity  is  between  2.56  and  2.71. 

(Chemical  characters,)  It  is  difficultly  fusible  by  the  blowpipe 
into  a  pale  greenish  gray  enamel.  It  contains,  according  to  Gmelin, 
silex  42.6,  alumine  34.4,  magnesia  5.8,  lime  IJ,  oxide  of  iron  15.0, 
of  manganese  1.7  ;=s  101.2. 

•  SooM  naiaentogists  luppoie  Uie  primitiTe  fiffm  to  be  A  • 
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(Greological  situation  and  Localities.)  In  Sfiain*  near  the  bay  of 
San  Pedro>  the  lolite  occurs  in  a  breccia  or  tafa,  which  contains 
fragments  of  gneiss,  feldspar,  obsidian,  scoria,  basalt,  &c«— At  Gra- 
natillo,  near  Nijar,  it  is  found  in  basalt  or  an  altered  greensto&e^ 
with  mica,  garnets,  &Ci^ — It  occurs  also  in  Salzburg;  in  Bavwria  at 
Bodemnais;  and  in  Finland  at  Abo.n— At  Tunaberg,  in  Sweden,  it 
18  imperfectly  crystallized,  and  associated  with  pyritous  copper^— >In 
Greenland,  imbedded  in  quartz  or  feldspar,  it  occurs  in  large  crystals, 
som^  of  which  are  twelve-sided  prisms,  2^  inches  long. — In  Siberia 
and  Ceylon,  in  rolled  masses.  ^ 

The  Saphir  d^eau,  brought  from  India,  in  masses  about  the  size  of 
an  almond,  is  a  variety  of  lolite.  It  has  a  pale  indigo  blue  color  with 
some  transparency,  and  a  lamellar  structure.  It  scratches  glass  and 
even  feldspar.    It  melts  by  the  blowpipe  into  a  frothy  glass  or  enamel. 

Var.  1.  pELioM.  Wbrnbr,  Phillips.  It  occurs  in  blue,  regular 
aix-sided  prisms,  truncated  on  the  edges  and  angles,  and  sometimes 
a^regated.  It  scratches  glass ;  and  has  a  conchoid al  fracture,  with 
a  shining,  vitreous  lustre.  Its  specific  gravity  is  2.71. — It  contains^ 
according  to  Brandes,  silex  54.0,  alumine  28.5,  magnesia  0^,  oxide 
of  iron  16.2,  of  manganese  D.3,  water  0.3  ;=s99.8. 

It  is  found  in  Bavaria,  at  Bodemnais,  in  a  gray  granite.f~-Its  name 
is  derived  from  the  Greek  vtXtatfM^  bltie  color. 

2.  sTEiNUEiLiTE.  Jj MESON.  Its  color  is  SHialt  blue  with  a  slight 
tinge  of  red ;  an/l  it  is  more  or  less  translucent.  It  is  usually  amor- 
phous, with  a  splintery  or  imperfectly  conchoidal  fracture,  and  a 
shining  vitreous  lustre.  It  is  slightly  scratched  by  rock  crystal ; 
and  its  specific  gravity  is  2.69. 

It  is  found  at  Finnbo,  in  Finland,  and  is  often  mixed  with 
pyrites. 

It  has  been  considered  a  blue  quartz ;    but,  according  to  Dr. 

Brewster,  it  belongs  to  lolite. Its  name  is  in    honor  of   Count 

Steinheii,  Governor  of  Finland. 

Species  40.    BASALT.     WEi^yER,  Jameson. 

Battlte,  Brmgniart.  Brochant,    Trap.  Kit  jfaru    Lave  lithoide  basahiqae.  Hauy,    Banlt.  HatumtmM. 

Aikin,  PhilUpt. 

This  mineral,  so  interesting  in  the  study  of  geology,  is  never  crys- 
tallized. It  occurs,  however,  not  only  in  large  amorphous  masses,  but 
also  under  a  columnar,  tabular,  or  globular  form.  Its  most  common 
color  is  grayish  black,  sometimes  inclining  to  brownish  gray,  and 
sometimes  to  brownish  or  bluish  black.  Some  varieties  have  a  tinge  uf 
green.  The  exterior  is  often  brown  or  reddish  brown  in  consequence 
of  decomposition.  The  color  of  its  streak  is  a  light  gray.  It  is 
opague,  or  sometimes  feebly  translucent  at  tlie  edges. 
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Its  fracture  is  usually  uneven  or  fine  splintery;  sometimes  a  little 
concboidal,  Earthy,  or  nearly  even.  It  has  no  lustre,  unless'  from  the 
presence  of  foreign  substances.  It  is  difficult  to  break,  and  frequently 
BonorouSy  when  struck. 

Even  when  not  decomposed,  it  is  always  less  hard  than  quartz,  but 
rery  often  gives  a  few  sparks  with  steel.  Its  specific  gravity,  though 
lomewfaat  variable,  probably  lies  between  2.87  and  3.08.  It  usually 
moves  the  magnetic  needle,  and  sometimes  discovers  polarity. 

Basalt  is  by  no  means  always  perfectly  homogeneous ;  for  it  often 
contains  hornblende,  olivine,  and  augite,  and  sometimes  leucite,  melan- 
ite,  feldspar,  quartz,  mica,  magnetic  oxide  of  iron,  &c.  It  sometimes 
exhibit  vesicles  or  cavities,  which,  in  most  cases  at  least,  seem  to  have 
leen  produced  by  the  loss  or  decomposition  of  imbedded  minerals, 
rheae  cavities,  sometimes  empty,  or  filled  with  water,  are  often  lined 
)r  even  filled  with  steatite,  calcareous  spar,  zeolite,  analcime,  chal- 
cedony, clay,  &c.  and  thus  give  to  the  mass  an  amygdaloidal  aspect 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  an 
ipaque,  black  or  grayish  black  glass,  which  is  often  attracted  by 
he  magnet.  Its  melting  point,  according  to  Sir  James  Hall*  is  not 
ar  from  40^  W.  and,  when  very  slowly  cooled^  melted  Basalt  resumes 
ts  former  stony  aspect. — From  the  Basalt  of  StafTa,  Kennedy  obtained 
ilex  48,  alumine  16,  lime  9,  soda  4,  oxide  of  iron  16,  muriatic  acid  1, 
rater  5; =99.  In  the  Basalt  of  Hassenberg,  Klaproth  found  silex  44.5, 
Inmine  16.75,  lime  9.5,  magnesia  2.25,  soda  2.6,  oxide  of  iron  20.0,  oxide 
f  manganese  0.12,  muriatic  acid  0.05,  water  2.0; =97.77.  Without 
;reat  caution,  its  analysis  must  be  affected  by  the  imbedded  minerals. 

It  passes  by  insensible  shades  into  greenstone,  wacke,  and  perhaps 
linkstone. 

Basalt  is  more  or  less  subject  to  decomposition,  partly,  at  least, 
1  consequence  of  the  action  of  the  atmosphere  upon  its  iron,  which 
xists  in  a  low  state  of  oxidation,  as  is  evident  by  its  action  on  the 
eedle.  Hence  the  brownish,  friable,  or  even  earthy  crust,  which 
ften  invests  its  exterior.  Those  Basalts,  whicli  seem  to  approach 
ery  near  to  greenstone,  decompose  most  rapidly.  Indeed  the  whole 
lass  is  sometimes  converted  into  an  earthy,  argillaceous  substance, 
1  which  the  once  imbedded  crystals  of  hornblende  remain  unchanged. 

Var*  1.  coLUMNAu  basalt.*  This  is  the  more  common  form  of 
iasalt,  when  not  amorphous.  But  the  supposition,  that  these  prisms 
re  real  crystals,  is  rendered  altogether  inadmissible  by  the  unevenness 
f  their  sides,  the  irregularity  of  their  angles,  and  other  circumstances 
bvious  on  inspection. 

*  Fi^arftte  Tnp  or  Basalt  of  Kinvaii|  which  also  incloilct  (he  two  foUoiHiiir  nrietki.   Baialto 
rtsmatiqqe.  Brw^wkarU 
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These  columns  vary  in  the  number  of  their  sides  from  three  to 
nine;  but  most  frequently  have  only  five  or  six.  Their  diameter 
reaches  from  three  inches  to  three  feet  or  more ;  their  length  also  it 
extremely  variable,  sometimes  only  a  few  inches,  and  sometimes  40^ 
60,  or  even  100  feet  They  are  sometimes  jointed  or  articulated  $  that 
is,  one  transverse  surface  of  the  prism,  at  the  place  of  the  joint,  is  om- 
eave^  while  the  other  is  convex,  and  accurately  corresponds  to  the  concav- 
ity, in  which  it  is  confined  in  part  by  a  prolongation  of  the  lateral  edges 
of  that  portion  of  the  prism,  which  contains  the  concavity.  Sometimes 
the  distance  between  the  joints  is  less,  than  the  diameter  of  the  prism. 

These  basaltic  columns,  whether  straight  or  curved,  are  variously 
grouped.  Sometimes  they  are  closely  united ;  in  other  instances  a 
space  intervenes,  either  empty,  or  filled  by  some  foreign  substance. 
Sometimes  the  columns  are  perpendicular ;  sometimes  inclined,  or 
nearly  horizontal,  and  not  unfrequently  collected  into  immense  groups 
with  diverging  prisms.  Those  columns,  which  may  be  said  to  belong 
to  the  same  seriesy  often  have  nearly  the  same  height,  while  a  contig- 
uous series  has  also  a  common  level,  either  above  or  below  the  former. 
— It  has  also  been  remarked,  that,  when  columns  of  Basalt  touch  each 
other,  the  contiguous  sides  have  an  equal  extent,  and  that  a  protuber- 
ance on  one  prism  has  a  corresponding  depression  on  the  other. — 
Sometimes  the  columns  are  irregular ;-— and  have  in  a  few  instances 
been  seen  cylindrical.  (Faujas.) 

£.  TABULAR  UASALT.  It  occurs  lu  masses  of  a  moderate  size,  and 
composed  of  thin  layers,  which  are  usually  of  unequal   thickness. 

3.  GLOBULAR  BASALT.*  Thcsc  globular  masses  are  sometimes  com- 
posed of  concentric  layers,  and  contain  a  nucleus  of  compact  Basalt,  or 
some  other  substance,  as  a  fragment  of  shell  limestone.  Sometimes 
they  consist  of  prisms  radiating  from  a  centre.  They  vary  in  diameter 
from  six  to  thirty  inches ;  and  are  sometimes  compressed  or  lenticular. 

Globular  Basalt  is  usually  scattered  on  the  surface  of  basaltic 
mountains.  Faujas,  however,  mentions  a  hill  in  Scotland,  composed 
entirely  of  these  balls. 

4.  AMORPHOUS  BASALT.t  This  prescnts  all  the  essential  characters 
of  Basalt  It  is  more  frequently  porous  or  cellular,  than  the  other 
varieties.    Its  fragments  often  tend  to  a  quadrangular  form. 

(Geological  sitiuUion.)  Basalt  usually  presents  itself  in  beds, 
or  in  columns,  associated  with  secondary  rocks.  It  sometimes  con- 
stitutes insulated  mountains  of  a  conical  form,  and  considerable 
altitude,  but  never  by  itself  forms  an  extensive  chain  of  mountains. 

•  Basake  spheroidal.  Brongniart, 

t  Cominuii  I'np.  Kirvmn.  The  Ferrilite,  and  perhaps  the  Mullen  Stone  of  Rinran,  may  he 
referred  to  this  variety  of  Basalt.  The  term,  Whin  Stone,  in  Seottand  aud  other  pwtt  of  Great 
Britain,  is  sometimes  applied  to  Banlt,  but  is  also  extended  to  Greemtone,  Sienite,  &e. 
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It  18  usually  incumbent  on  other  racks,  as  granite*  gneiss,  mica 
slate,  aigillite,  porphyry,  greenstone,  wacke,  compact  limestone,  shale, 
sandstone,^  or  on  gravel,  clay,  or  beds  of  coal.  It  very  often  appears 
in  laige  insulated  masses,  of  a  conical  or  tabular  form,  constituting 
the  summits  of  mountains,  which  are  composed  of  materials  totally 
different  from  Basalt. — It  sometimes  occurs  at  a  vety  considerable 
elevation ;  thus  on  the  Riesengebirge,  in  Silesia,  it  is  4,000  feet 
above^  the  level  of  the  sea,  and  near  the  Peak  of  TeneriSe  it  is 
11,000  feet  above  the  same  level. 

The  Basalt,  which  constitutes  either  entire  hills,  or  only  the 
summits  of  mountains,  almost  always  occurs  in  columns,  or  in  beds. 
It  is  frequently  traversed  by  rents  in  various  directions ;  and  hence 
the  numerous  fragments,  which  so  often  cover  the  sides  and  bottoms 
of  basaltic  mountains. 

-  Beds  of  Basalt  are  variable  both  in  tliickness  and  inclination.  But, 
in  general,  they  are  not  parallel  to  the  strata,  on  which  they  rest. 
Sometiines,  however.  Basalt  is  incumbent  on  wacke,  greenstone,  and 
clinkstone-porphyry,  into  all  which  it  passes  by  insensible  shades. 
^Vhen  columnar  Basalt  rests  oq  wacke,  the  prismatic  divisions  some- 
times extend  into  the  wacke.   • 

la  some  instances,  beds  of  Basalt  alternate  with  those  of  otiier 
minerals,  or  are  covered  by  them.    Thus  greenstone  and  clinkstone- 
porphyry  often  rest  on  Basalt — In  Scotland,  Basalt  sometimes  air 
lernates  with  argillaceous  slate,  sandstone,  limestone,  &Cir— In  the 
Ticentine,  in  Italy,  twenty  beds  of  Basalt  alternate  with  as  many 
beds  of  compact  limestone.  (Dolomjev.) — In  Graciosa,,  one  of  the 
Canary  islands,  strata  of  Basalt  repeatedly  alternate  with  those  of  a 
yellowish  marl,  which  is  itself  often  divided  into  irregular  prisms, 
analogous  to  those  of  Basalt  (Humboldt.) — In  Auvergne,  it  alter- 
nates with  shell  limestone.   (DoioMiEu.J'^ln  Bohemia,  the  isle  of 
Mull,  and  other  places,  beds  of  coal  lie  between  those  of  Basalt 
(Reuss,  Jameson,) — Near  the  Giant's  Causeway,  in  Ireland,  col- 
umns of  Basalt  rest  upon  a  bed  of  Lignite  (wood  coal)  eight  feet 
thick ;    neither  the  coal  nor  Basalt  is  in  any  degree  changed  at 
Ae  plane  of  contact  (Quierson,) — In  Teneriffe,  it  alternates  with 
clinkstone-porphyry,  obsidian,  and  perhaps  pitchstone. — In  fine,  Basalt 
sometimes  contains  fragments  of  sandstone  or  limestone,  or  'rolled 
pieces  of  quartz,  &c. 

/Birf  asses  of  Basalt  are  sometimes  traversed  by  walls  or  perpendicular 
veins  of  the  same  substance ;  and  these  walls  always  possess  a  diii*erent 
structure  from  that  of  the  beds,  which  they  traverse.  In  Scotland 
they  are  called  dikeSf  and  in  Ireland,  ^azcs.  Even  these  dikes  are 
sometimes  intersected  by  other  small  veins  of  Basalt 
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The  same  conntries^  which  contain  Basalt  in  beds  or  in  prisms, 
sometimes  present  it  also  in  veins,  which  may  traverse  primitive, 
transition,  or  secondary  rocks.  The  Basalt  of  these  veins  is  oftes 
divided  into  little  prisms,  placed  perpendicular  to  the  walls  of  the 
vein.  In  Ireland,  near  Carrickfergus,  is  a  vein  of  basalt,  composed 
of  several  distinct  beds,  each  of  which  is  differently  divided  into 
prisms ; — near  Ballycastle,  a  vein  of  Basalt  intersects  alternate  beds  of 
sandstone  and  coal.  (Richardson.) — In  Argyleshire,  on  Mount  Cm- 
achan,  veins  of  Basalt  traverse  granite  and  argillite.  (Mac  Cullocm.) 

It  is  extremely  rare  to  find  metallic  substances,  even  in  small 
quantities,  connected  with  Basalt 

The  recent  formation  of  Basalt  is  clearly  indicated  by  the  minerali, 
which  it  accompanies,  and  especially  by  its  alternation  with  beds  of 
shell  limestone  and  coal,  and  by  the  organic  remains  of  shells,  which 
the  Basalt  of  Bohemia,  the  Vicentine,  Ireland,  &c.  sometimes  contains. 

Basalt  is  sometimes  found  in  countries  decidedly  volcanic*  But 
it  very  seldom  occurs  near  the  crater  of  volcanoes  still  active ;  on  the 
contrary,  it  usually  appears  near  the  foot  of  volcanic  mountains,  and 
sometipfies  almost  surrounds  them.  Hence  it  is  covered  by  lavas,  but 
probably  never  rests  upon  them.  Hence  it  may  be  often  difficult  te 
distinguish  amorphous  Basalt  from  the  contiguous  lava.  It  is  abundant 
at  the  foot  of  Etna,  and  is  found  in  Iceland,  Bourbon,  and  TenerifTe  ; 
while  it  is  rare  in  the  vicinity  of  Vesuvius. 

But,  according  to  Gioeni,  basaltic  columns  exist  at  the  summit  of 
Mount  Etna,  nearly  on  a  level  with  the  base  of  its  crater.  And 
Spallanzani,  the  intrepid  observer  of  volcanoes,  saw,  in  the  crater  of 
Yulcano,  one  of  the  Lipari  islands,  pentagonal,  articulated  prisms, 
sometimes  intimately  united  to  the  sides  of  the  crater,  and  sometimes 
in  a  great  measure  detached. — May  not,  however,  the  substance  observ- 
ed in  both  these  cases  be  called  basaltiform  lava,  lather  than  Basalt  ? 

(Localities,)  Of  these  the  most  remarkable  is  in  the  county  of 
Antrim,  in  the  north  of  Ireland.  The  Giant's  Causeway,  near  Cape 
Fairhead,  is  composed  of  basaltic  columns,  usually  perpendicular,  and 
closely  applied  to  each  other.  These  columns  are  mostly  hexagonal, 
sometimes  pentagonal,  &c.  and  have  distinct  and  numerous  articula- 
tions. This  causeway  projects  into  the  sea,  presenting  a  visible  area 
of  at  least  600  feet  in  length  by  25  feet  in  breadth,  taken  on  aa 
average,  and  exclusive  of  detached  columns  ;  but  its  extent  under 
water  is  unknown.  The  height  of  the  columns  above  the  strand  is 
about  40  feet ;  and  they  are  terminated  so  nearly  on  the  same  level, 
that  one  may  walk  on  them,  as  on  a  pavement  The  diameter  of  the 
prisms  is  sometimes  two  feet ;  and  their  edges,  though  so  long  washed 
by  the  sea,  appear  to  be  as  perfect,  as  ever. 
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Id  the  North  East  of  Ireland,  an  extent  of  not  less  than  800  square 
oiles  is  covered  by  Basalt,  whose  average  thickness  is  about  540  feet. 
t  sometimes  rests  immediately  on  the  coal  formation  ;  and  sometimes 
andstone,  marl,  lias  limestone,  green  sandstone,  and  chalk  intervene, 
II  which  case  tlie  Basalt  rests  directly  on  the  chalk. — Sometimes  also 
t  forms  dikes  or  veins,  intersecting  the  chalk,  which,  near  the  plane 
f  contact  with  the  Basalt,  is  much  altered  and  indurated.  (Berg em.) 

The  small  island  of  Staffa,  one  of  the  Hebrides,  is  composed  en- 
irely  of  Basalt,  both  amorphous  and  columnar,  and  appears  to  rest  on 
ed  sandstone.  In  this  island  is  the  celebrated  cave  of  Fingal.  The 
rails  of  this  grotto  are  composed  of  columnar  Basalt,  and  support  its 
oof,  which  also  is  formed  of  basaltic  prisms,  variously  inclined,  and 
nited  by  the  filtration  of  various  substances  into  the  interstices. 
rhis  cavern  sends  forth  a  remarkable  sound,  produced  by  the  dashing 
£  the  waves  against  its  sides. — ^The  surface  of  this  island  is  alluvial, 
onsisting  of  rounded  fragments  of  granite,  gneiss,  mica  slate,  quartz, 
nd  sandstone,  &c.  Whence  came  these  fragments  of  primitive 
ocks?  (Mac  Culloch.) 

There  appears  to  be  a  vast  deposite  of  Basalt,  extending  north- 
il^terly  from  the  northern  parts  of  Ireland  through  the  Hebrides, 
nd  Scotland. 

Basalt  occurs  also  on  the  summits  of  the  chain  of  metalliferous 
Qimntains,  which  separates  Bohemia  from  Saxony.  These  basaltic 
tummits,  either  tabular  or  conical,  are  almost  always  insulated.  The 
central  parts  of  the  mountains,  which  compose  this  chain,  are  granite, 
covered  by  gneiss,  mica  slate,  and  aipllite.  Sometimes  also  the  Basalt 
A  covered  by  greenstone.  It  is  often  columnar,  but  never  contains  any 
netallic  veins,  although  placed  on  mountains  abounding  with  them. 

In  the  mountains  Scheibenberg  and  Poehlberg,  the  Basalt,  which 
bnns  the  summit,  is  separated  from  the  body  of  the  mountain  by 
lorizontal  beds  of  gravel,  sand,  clay,  and  wacke,  on  the  last  of  which 
t  rests,  and  into  which  it  sometimes  passes. — In  other  mountains  of 
lie  same  chain,  the  Basalt  apparently  rests  on  granite,  gneiss,  mica 
date,  porphyry,  or  sandstone.  (Daubuisson.) 

The  mountain  Weissenstein,  in  Hessia,  rests  on  compact  limestone, 
m  which  are  found  beds  of  sand,  clay,  wacke,  and  Basalt ;  this  series 
a  three  times  repeated  in  the  same  order,  and  the  lowest  series  contains 
lignite  or  brown  coal.  (Jameson,) — The  summit  of  Mount  Meisner, 
n  Hessia,  exhibits  a  tabular  mass  of  Basalt  more  than  300  feet  thick, 
ind  covered  by  greenstone.  The  body  of  the  mountain  is  composed 
)f  inclined  strata  of  compact  limestone  and  red  sandstone ;  on  the  sand- 
stone is  a  bed  of  brown  coal  with  bituminous  clay ;  and  on  this  a  thin 
itratum  of  wacke  or  clay,  succeeded  by  beds  of  Basalt  nearly  horizontal. 
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Columnar  Basalt  is  also  found  near  Andernach  on  the  Rlilne;— 
in  tlic  isle  of  Mull ;— and  in  very  fine  prisms  in  Auvergne,  &c.  &c. 

Tlic  fundamental  rock  of  Auvergne,  in  France,  is  granite,  upon 
which  the  Basalt  appears,  in  general,  to  rest,  presenting  itself  in 
numerous  conical  hills,  whose  summits  frequently  exhibit  a  caTitj, 
sometimes  200  feet  deep,  which  resembles  the  crater  of  an  extinct 
volcano.  Sometimes  also  the  Basalt  rests  upon  gneiss  or  limestone. 
These  hills  consist  of  Basalt  or  basaltic  lava,  either  compact  or  vesica- 
lar,  and  of  spongy  scoria.  Sometimes  this  Basalt  presents  the  aspect 
of  a  current,  which  has  flowed  from  the  crater ;  its  surface  is  generallj 
rough  and  blistered,  while  the  interior  is  compact  with  a  fine  grain ; 
its  cavities  ar^  sometimes  coated  with  a  kind  of  varmsh,  or  with 
spangles  of  specular  oxide  of  iron. — Some  summits  present  no  manifest 
effects  of  the  action  of  fire.  (Dauruisson.) 

It  is  extremely  doubtful,  whether  any  Basalt,  strictly  speakings  has 
yet  been  observed  in  the  United  States.  The  columnar  and  prismatic 
masses,  which  exist  in  various  parts  of  the  United  States,  are  undoubt- 
edly a  secondary,  basalt  if oinn  greenstone,  which,  in  some  cases,  may 
perhaps  be  passing  into  Basalt  In  all  specimens,  which  the  writer 
has  seen,  the  eye,  especially  when  assisted  by  a  glass,  could  diacov^ 
feldspar,  constituting  one  ingredient. 

( Origin  of  Basalt,)  The  opinions  of  mineralogi^sts  on  the  origin 
of  Basalt  may  be  reduced  to  three  general  classes  ;  although  the 
supporters  of  the  same  theory  may  sometimes  differ  from  each  other 
in  minor  circumstances. 

1.  All  Basalt  has  been  deposited  from  water,  like  granite,  &c 
This,  wh*ich  has  been  called  the  J\*eptHnian  theory,  has  been  supported 
by  Bergman,  Werner,  Kirwan,  Jameson,  by  most  of  tiie  German 
mineralogists,  and  a  few  among  the  French. 

2.  All  Basalt  is  a  protluct  of  volcanic  fire.  Tlie  supporters  of  this 
opinion  are  found  chiefly  among  the  French  and  Italians. 

S.  Basalt  is  sometimes  of  aqueous  origin,  and  sometimes  an  igneous 
product.  Its  locality,  ike.  must  determine  the  fact  in  any  given  instance. 
This  opinion  has  been  supported  by  Spallanzani,  Dolomicu,  Fortis,  &c. 

The  limits,  assigned  to  tliis  volume,  will  permit  us  barely  to  recite 
in  a  very  brief  manner  the  most  important  arguments  in  favor  of  the 
Neptunian  and  Volcanic  theories,  witli  the  replies,  which  have  been. 
made  to  some  of  them. 

In  support  of  the  aqueous  origin  of  Basalt  it  is  contended  ; 

1.  If  there  be  a  series  of  difterent  minerals,  intimatelv  united  and 
gradually  passing  into  each  other,  the  same  origin  must  be  attributed 
to  the  whole  series  ;  and  hence,  if  one  member  be  an  aqueous  deposite, 
the  whole  series  must  have  been  produced  in  the  same  manner.    Now 
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Basalt  often  forms  one  member  of  a  series,  beginning  with  graveU 
aand,  and  clay ;  this  claj  gradually  becomes  less  sandy  and  harder, 
till  it  passes  into  wacke,  and  the  wacke  is  by  insensible  degrees  lost 
in  Basalt.  Tlie  sand  and  clay  arc  undoubtedly  aqueous  deposites; 
and  the  conclusion  in  such  cases  is  obvious. 

52.  Basalt  is  frequently  found  in  parallel,  horizontal,  and  sometimes 
Ihin  beds;  and  these  beds  sometimes  alternate  with  sandstone  and 
limestone,  which  are  undoubtedly  of  aqueous  origin. — Further,  currents 
of  lava  are  narrow  at  their  sources,  but  broad  and  thick  toward  their 
extremities;  they  never  occur  in  thin,  parallel,  horizontal  beds  of 
uniform  degsity,  like  Basalt. 

3.  Basalt  sometimes  stands  on  coal,  or  bituminous  wood,  unaltered 
by  fire,  or  it  even  contains  beds  of  coal. 

4.  Basalt  is  sometimes  intimately  united  to  limestone,  or  even 
contains  it  in  its  interior.  But  this  limestone  is  not  calcined ;  it 
still  retains  its  carbonic  acid,  whereas  the  limestone  found  in  lavas 
is  calcined  and  friable. 

5.  Basalt  embraces  many  substances,  which  are  easily  fusible,  as 
zeolite,  feldspar,  hornblende,  &c.  but  these  are  unaltered  and  retain 
their  water  of  crystallization.  The  crystals  of  hornblende,  augite,  &c. 
exactly  fill  the  cavities,  which  contain  them. 

To  this  it  has  been  replied,  that  tliese  substances  may  have  been 
formed  in  Basalt  by  filtration,  since  its  fusion. 

6.  Basalt  sometimes  contains  organic  remains  of  both  animals  and 
vegetables. 

7.  Basalt  docs  not  exhibit  in  its  texture  and  internal  appearance 
any  marks  of  previous  fusion.  The  cavities,  which  it  sometimes 
contains,  do  not  resemble  tiiose,  wliich  are  produced  by  the  ebullition 
f>f  a  melted  mass. 

But  it  is  replied,  that  the  stony  aspect  and  compact  texture  of 
Basalt  are  no  proof,  that  it  has  not  been  fused.  For  it  appears,  from  the 
experiments  of  Sir  James  Hall  and  others,  that,  when  melted  Basalt  is 
very  slowly  cooled,  it  reassumes  its  former  texture  and  appearance ; 
whereas,  when  rapidly  cooled,  it  remains  a  vitreous  mass. 

8.  The  analysis  of  Basalt  shows,  that  it  contains  water  in  its  com<- 
position,  whereas  undoubted  lavas  contain  no  water. 

9.  The  Basalt,  which  is  insulated  on  the  summits  of  certain  moun- 
tains, cannot  have  a  volcanic  origin.  For,  if  each  basaltic  summit 
once  issued  from  tlic  mountain,  on  which  it  now  rests,  the  interior  of 
that  mountain  could  not  exhibit  a  series  of  regular  beds,  traversed  in 
various  directions  by  metallic  and  other  veins,  as  is  found  to  be  the  fact 
But,  if  the  Basalt,  for  example,  which  fonns  the  summits  of  a  chain 
of  primitive  mountains  in  Saxony,  already  described,  has  proceeded 
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Columnar  Basalt  is  also  found  near  Andernach  on  the  Rliine ;— 
in  the  isle  of  Mull ;— >and  in  very  fine  prisms  in  Auvergne,  &c.  &c. 

The  (nndamental  rock  of  Auvergne,  in  France,  is  granite,  upon 
which  the  Basalt  appears,  in  general,  to  rest,  presenting  itself  in 
numerous  conical  hills,  whose  summits  frequently  exhibit  a  caiitj, 
sometimes  200  feet  deep,  which  resembles  the  crater  of  an  extinct 
volcano.    Sometimes  also  the  Basalt  rests  upon  gneiss  or  limestone^    -i 
These  hills  consist  of  Basalt  or  basaltic  lava,  either  compact  or  vesica-    " 
lar,  and  of  spongy  scoria.    Sometimes  this  Basalt  presents  the  aspect  .= 
of  a  current,  which  has  flowed  from  the  crater ;  its  surface  is  genendly    ^ 
rough  and  blistered,  while  the  interior  is  compact  with  a  fine  grain ;   s 
its  cavities  ar^  sometimes  coated  with  a  kind  of  varnish,  or  with     -^ 
spangles  of  specular  oxide  of  iron. — Some  summits  present  no  manifest    ^ 
effects  of  the  action  of  fire.  (Daubuisson.) 

It  is  extremely  doubtful,  whether  any  Basalt,  strictly  speakings  has  -^ 
jet  been  observed  in  the  United  States.  The  columnar  and  prismatic 
masses,  which  exist  in  various  parts  of  the  United  States,  arc  undoubt- 
edly a  secondary,  basaltiform  greenstone,  which,  in  some  cases,  may 
perhaps  be  passing  into  Basalt  In  all  specimens,  which  the  writer 
has  seen,  the  eye,  especially  when  assisted  by  a  glass*  could  discover 
feldspar,  constituting  one  ingredient. 

(Origin  of  Basdlt.)  The  opinions  of  mineralogilsts  on  the  origin 
of  Basalt  may  be  reduced  to  three  general  classes ;  although  the 
supporters  of  the  same  theory  may  sometimes  differ  from  each  other 
in  minor  circumstances. 

1.  All  Basalt  has  been  deposited  from  water,  like  granite,  &c. 
This,  which  has  been  called  the  JVeptunian  theory,  has  been  supported 
by  Bergman,  Werner,  Kirwan,  Jameson,  by  most  of  the  German 
mineralogists,  and  a  few  among  the  Frencli. 

2.  All  Basalt  is  a  product  of  volcanic  fire.  Tlic  supporters  of  this 
opinion  are  found  chiefly  among  the  French  and  Italians. 

d.  Basalt  is  sometimes  of  aqueous  origin,  and  sometimes  an  igneous  ' 
product    Its  locality,  &c.  must  determine  the  fact  in  any  given  instance. 
This  opinion  has  been  supported  by  Spallanzani,  Dolomieu,  Fortis,  &c. 

The  limits,  assigned  to  this  volume,  will  permit  us  barely  to  recite 
in  a  very  brief  manner  the  most  important  arguments  in  favor  of  the 
Neptunian  and  Volcanic  theories,  witii  the  replies,  which  have  been. 
made  to  some  of  them. 

In  support  of  the  aqueous  origin  of  Basalt  it  is  contended ; 

1.  If  there  be  a  series  of  different  minerals,  intimately  united  and 
gradually  passing  into  each  other,  the  same  origin  must  be  attributed 
to  the  whole  series  ;  and  hence,  if  one  member  be  an  aqueous  deposite, 
the  wiiole  series  must  have  been  produced  in  the  same  manner.    Now 
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Basalt  often  forms  one  member  of  a  series,  beginning  "with  grayed 
iaiid>  and  clay ;  this  clay  gradually  becomes  less  sandy  and  harder, 
[ill  it  passes  into  wacke,  and  the  wacke  is  by  insensible  degrees  lost 
n  Basalt.  The  sand  and  clay  arc  undoubtedly  aqueous  deposites ; 
Jid  the  conclusion  in  such  cases  is  obvious. 

52.  Basalt  is  frequently  found  in  parallel,  horizontal,  and  sometimes 
hin  beds ;  and  these  beds  sometimes  alternate  with  sandstone  and 
imestone,  which  are  undoubtedly  of  aqueous  origin^— Further,  currents 
f  lava  are  narrow  at  their  sources,  but  broad  and  thick  toward  their 
xtreniities;  they  never  occur  in  thin,  parallel,  horizontal  beds  of 
niform  deosity,  like  Basalt. 

3.  Basalt  sometimes  stands  on  coal,  or  bituminous  wood,  unaltered 
y  fire,  or  it  even  contains  beds  of  coal. 

4.  Basalt  is  sometimes  intimately  united  to  limestone,  or  even 
Dotains  it  in  its  interior.  But  this  limestone  is  not  calcined;  it 
ill  retains  its  carbonic  acid,  whereas  the  limestone  found  in  lavas 

calcined  and  friable. 

5.  Basalt  embraces  many  substances,  which  are  easily  fusible,  as 
K>Iite,  feldspar,  hornblende,  &c.  but  these  are  unaltered  and  retain 
eir  water  of  crystallization.  The  crystals  of  hornblende,  augite,  &c. 
utctly  fill  the  cavities,  which  contain  them. 

To  this  it  has  been  replied,  that  these  substances  may  have  been 
rmed  in  Basalt  by  filtration,  since  its  fusion. 

6.  Basalt  sometimes  contains  organic  remains  of  both  animals  and 
^getables. 

7.  Basalt  does  not  exhibit  in  its  texture  and  internal  appearance 
ly  marks  of  previous  fusion.  The  cavities,  which  it  sometimes 
mtains,  do  not  resemble  Uiose,  which  arc  produced  by  the  ebullition 
*  a  melted  mass. 

But  it  is  replied,  that  the  stony  aspect  and  compact  texture  of 
ftsalt  are  no  proof,  that  it  has  not  been  fused.  For  it  appears,  from  the 
iperiments  of  Sir  James  Hall  and  others,  that,  when  melted  Basalt  is 
ry  sUnvly  cooled,  it  reassumes  its  former  texture  and  appearance ; 
[lereas,  when  rapidly  cooled,  it  remains  a  vitreous  mass. 

8.  The  analysis  of  Basalt  shows,  that  it  contains  water  in  its  com«- 
>8ition,  whereas  undoubted  lavas  contain  no  water. 

9.  The  Basalt,  which  is  insulated  on  the  summits  of  certain  moun- 
iDS,  cannot  have  a  volcanic  origin.  For,  if  each  basaltic  summit 
ice  issued  from  tlie  mountain,  on  which  it  now  rests,  the  interior  of 
at  mountain  could  not  exhibit  a  series  of  regular  beds,  traversed  in 
irious  directions  by  metallic  and  other  veins,  as  is  found  to  be  the  fact 
at,  if  the  Basalt,  for  example,  which  forms  the  summits  of  a  chain 

primitive  mountains  in  Saxony,  already  described,  has  proceeded 
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Its  hardness  is  moderate.  It  is  easily  broken,  and  may  be  cut 
by  a  knife ;  it  is  rather  soft  to  the  touch.  It  frequently  moves  the 
magnetic  needle;  and  its  specific  gravity  varies  from  2^3,  to  S.89. 
— Wacke  is  never  crystallized  ;  it  occurs  in  amorphoas '  maaseSy 
sometimes  compact*  and  sometimes  vesicular. 

(Chemical  characters.)  By  the  blowpipe  it  melts  into  an  opaque, 
porous  mass.  A  specimen  from  the  Giant's  Causeway  yielded  Da 
Costa  silex  25.0,  alumine  26.0,  lime  5.0,  water  18.5,  oxide  of  Iran 
£4.0;  3=  98.5.  In  another  specimen  Webster  found  silex  28X),  alumine 
23j0,  lime  4.5,  water  16.18,  oxide  of  iron  26.0,  carbonic  acid  2.32. 
—It  passes  into  basalt,  between  which  and  clay  it  appears  to  be 
intermediate.    It  is  more  easily  decomposed  than  basalt. 

(Distinctive  cJiaracters.)    It  does  not,  like  common  clay,  adhere  to 
the  tongue,  nor  form  a  paste  with  water. — Its  softness  to  the  touch  and 
easy  fusibility  distinguish  it  from  indurated  clay. — It  does  not,  like 
marl,  effervesce  with  acids. — Careful  attention  is  sometimes  neceasaiy 
to  distinguish  it  from  secondary  greenstone,  partially'  decomposed. 

(Qeohgical  sittiation.)  AVackc  b  associated  both  with  transition 
and  secondary  rocks.  It  is  sometimes  in  beds,  connected  with  basalt. 
Very  frequently  it  occurs  in  veins,  which  almost  always  traverse 
metallic  veins,  but  seldom  contain  any  metallic  substances ;  hence 
the  Wacke  is  of  more  recent  formation  than  the  veins,  which  it 
traverses.    Its  veins  are  sometimes  found  in  mica  slate  and  argilltte. 

Wacke  embraces  several  minerals,  which  seem  to  have  been 
enveloped  by  it  at  the  time  of  its  formation.  Among  these  are 
basaltic  hornblende,  native  bismuth,  magnetic  iron,  and  mica.  The 
mica  is  disseminated  in  black,  shining  laminie,  and  is  somewliat 
characteristic  of  wacke  in  certain  doubtful  cases.  Sometimes  it 
contains  veins  of  calcareous  spar  and  fragments  of  primitive  rocks; 
but  neither  augite  nor  olivine  has  been  observed. 

When  the  cavities  in  Wacke  are  in  part  or  entirely  filled  with 
calcareous  spar,  green  earth,  zeolite,  chalcedony,  agates,  &c.  it  con- 
stitutes one  variety  of  amygdaloid. — When  the  Wacke  is  partialhr 
decomposed,  the  imbedded  minerals  sometimes  remain  projecting,  or, 
by  falling  out,  produce  cavities. 

It  sometimes  contains  fossil  bones  and  petrified  wood ;  indeed  whole 
trees  have  been  found  in  a  vein  of  Wacke  at  Joachimsthal  in  Bohemia. 

(Localities.)  This  mineral  is  found  abundantly  in  Germany  and 
Scotland.  At  Calton  Hill,  near  Edinburgh,  it  alternates  with  bitu- 
minous shale  and  sandstone ;  and  in  a  series  of  seventeen  successive 
beds  of  these  thcee  minerals,  the  Wacke  constitutes  seven.  (Webster.) 

In  the  United  States.  In  Massachusetts,  near  Boston,  it  forms  the 
basis  of  amygdaloid. — ^It  occurs  also  in  a  few  other  places. 
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Tar.  h  IRON  CLAY.*  Jameson.  This  differs  but  little  jfrom  Wacke. 
It  is  opaque ;  and  its  color  varies  from  reddbh  brown  to  brownish  red 
and  yellowish  brown.  Its  fracture  is  earthy  or  uneven,  and  nearly  or 
quite  dull.  It  is  easily  broken,  but  is  a  little  harder  than  the  common 
variety.— -Its  masses  are  sometimes  vesicular.  ^ 

A  specimen,  analyzed  by  Da  Costa,  yielded  silex  Sl.O,  alumine  22.0^ 
Hme  4.5»  water  15.0,  oxide  of  iron  25.0  ;cs9r.50. 

It  occurs  in  beds,  associated  with  basalt  and  other  secondary  rocks ; 
and  sometimes  forms  the  basis  of  amygdaloid^— It  is  found  in  Ireland, 
Scotland,  &c. 

Species  42.    DIPYRE.    Haut. 

DipsTCb  Br«efutm,  Bnngniort,  Aikin.  PhUHpi.   Sehmdzttdii.  Werner.  Hatisnuuuu 

Tilis  mineral  appears  in  minute  prisms,  either  single*  or  feebly 
adhering  to  each  other  in  fascicular  groups.  The  insulated  crystals 
appear  to  be  eight-sided  prisms,  having  natural  joints  parallel  to  the 
ndes  of  a  rectangular,  quadrilateral  prism,  and  to  the  diagonals  of 
its  bases. 

The  Dipyre  is  translucid,  grayish  or  reddish  white,  and  sufficiently 
hard  to  scratch  glass.  Its  structure  is  imperfectly  foliated  ;  its  cross 
fincture  conchoidal  or  uneven ;  its  lustre  vitreous  and  shining ;  and 
its  specific  gravity  about  ^.63. 

Before  the  blowpipe  it  easily  melts  with  ebullition,  and  its  powder 
on  hot  coals  phosphoresces  with  a  feeble  light.  It  contains  silex  60, 
alumine  24,  lime  10,  water  2;=  96.  (Vausiuelin.) 

Its  fasibility  distinguishes  it  from  the  pycnite;  and  its  phospho- 
rescence from  the  nepheiine. 

It  is  found  near  the  river  Mauleon,  in  the  Pyrenees,  in  steatite^ 
sometimes  mixed  witli  sulphuret  of  iron. 

Its  name  is  derived  from  the  Greek  htm^  two,  and  xv^,  fire, 
indicating  tlie  double  effect  of  fire  to  produce  phosphorescence  and 
itision  in  this  mineral.  i 

Species  43.    SCAPOLITE. 

Ska^lith  and  Areticic  fyitmer,     Skapolith.  Haiumantu    Rmdiated,  Ibliited,  and  eompaet  SeapoUtew 
Fumthine  and  Wernmte.  Hauy,  Bfngnlart.  SeapolHe  and  Weraflrila.  Aikln.  PhUUpi. 
Brtchant. 


The  Scapolite,  sometimes  massive,  usually  occurs  in  four  or  eight- 
sided  prisms,  often  terminated  by  four-sided  pyramids.  In  the  four- 
sided  prism,  the  faces  of  the  pyramids  usually  correspond  to  the  lateral 
planes.  The  eight-sided  prism,  which  may  be  called  a  four-sided  prism, 
truncated  on  its  lateral  edges  (Pi.  IV,  fig.  9.),  is  sometimes  terminated 
by  four*sided  pyramids,  whose  faces  are  inclined  to  the  alternatef* 

•  WmPhm.  Werner.  Hnmnmn.  Inm  i:\vr.  AUom.  PHU^ 
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lateral  planes,  on  which  they  stand,  at  angles  of  about  ISOl^.  The 
primitive  form  appears  to  be  a  right  four-sided  prism,  dirisible  in  the 
directions  of  the  diagonals  of  its  bases,  which  are  squares. 

These  crystals,  frequently  l6ng,  and  often  marked  with  deep 
longitudinal  strife,  are  sometimes  large,  sometimes  cylindrical,  and 
sometimes  acicular.  They  are  often  collected  into  groups  or  masBes» 
composed  of  parallel,  diverging,  or  intermingled  prisms.  Hence  its 
name«  from  the  Greek  «-«««••(,  a  rod,  and  A/f«$,  a  stone.  These  *ittffft^ 
when  broken,  often  exhibit  a  radiated  or  broad  fibrous  aspect. 

Its  structure  is  more  or  less  distinctly  foliated.  But,  while  som^ 
crystals  resemble  a  collection  of  little  plates  of  mica,  others  have  an 
imperfectly  foliated  structure. — Sometimes  indeed  its  textare  is  com- 
pact with  an  uneven  fracture. 

Its  lustre  is  more  or  less  shining,  and  usually  somewhat  pearly,  but 
sometimes  almost  metallic,  or  like  that  of  an  enamel.  AVhen  nnchang- 
ed,  it  i^  sufficiently  hard  to  scratch  glass,  but  is  scratched  by  feldspar. 
It  is  more  or  less  translucent,  sometimes  at  the  edges  only,  or  is  even 
opaque,  and  sometimes  its  crystals  are  nearly  transparent.  Its  colors 
are  usually  some  shade  of  gray,  green,  or  white ;  the  gray  and  white 
are  usually  shaded  with  green  or  yellow,  or  become  a  metallic  gray  or 
white,  and  the  green  is  seldom  lively.  It  also  occurs  red ;  and  some- 
times blue  or  grayish  black,  especially  at  the  surface*  Its  specific 
gravity  is  between  2.5  and  2.8. 

The  Scapolite  is  liable  to  spontaneous  decomposition,  which  pro- 
duces very  considerable  changes  in  its  lustre,  hardness,  transparency, 
color,  and  specific  gravity. — Hence  its  aspect  is  sometimes  slightly 
pearly  and  opaque,  or  a  dull  white,  as  if  it  had  effloresced.  When 
thus  altered,  it  barely  scratches  carbonate  of  lime,  or  is  friable. 

(Chemical  characters,)  Before  the  blowpipe  it  intumesces,  and 
melts  into  a  shining,  white  enamel.  It  contains,  according  to  Laugier, 
silex  45.0,  alumine  33.0,  lime  17.6,  soda  and  potash  2.0,  oxides  of  iron 
and  manganese  1.0  ;=98.6.  A  mean  of  two  analyses  by  John  of  thtf 
variety,  called  Wemerite,  gave  silex  45.5,  alumine  SS,5,  lime  13.229 
oxide  of  iron  5J5,  of  manganese  1.4r  ;=  99.44. 

(Distinctive  characters,)  An  attention  to  its  crjrstallin'e  form  and 
structure,  its  specific  gravity,  and  its  inability  to  become  electric  by 
heat  or  to  form  a  jelly  with  acids,  will,  in  general,  be  sufficient  to 
distinguish  it  from  certain  varieties  of  zeolite,  stilbite,  prehnite,  or 
analcime,  which  it  more  or  less  resembles. 

(Geological  situation  and  Localities.)  The  Scapolite  has  been 
found  near  Arendal,  in  Norway,  with  magnetic  oxide  of  iron,  feldspar, 
mica,  epidote,  augtte,  hornblende,  &c. — In  Wermeland,  it  occurs  in 
limestone,  or  in  beds  of  specular  oxide  x»f  iron^— In  Delicarlia,  it  is 
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iBSOciated  with  pyritoud  copper.—- It  has  been  found  also  in  the  Saxon 
Bngebii^,  and  in  Switzerland. 

In  the  United  States  ;  in  Maryland,  it  is  said  to  hare  been  foand 
aear  Baltimore* 

(Remarks.)  We  have  been  induced  to  include  the  Wemeiite  in 
ht  foregoing  description  of  the  Scapolite,  in  consequence  of  theii: 
dmilarity  in  composition  and  crystalline  form. 

The  8odait  of  £keberg  (Ekebergite  of  Thomson)  is  probably  a 
rmiety  of  Scapolite.  Its  external  characters  are  similar,  and  it  differs 
A  composition  chiefly  by  containing  5  parts  of  soda.— -It  is  found  in 
in  iron  mine  in  Nerike,  in  Sweden,  associated  with  quartz. 

Species  44.    INDIANITE.    Bousnoh. 

ludianite.  Jamu^n,  PhUlifii, 

It  occurs  in  masses,  having  a  foliated  structure,  and  a  shining 
liistre.  It  scratches  glass,  but  is  scratched  by  feldspar.  It  is  more 
M*  less  translucent,  and  its  color  is  white  or  gray.  Its  specific 
jravity  is  2.74. 

It  is  infusible  by  the  blowpipe.  It  contains,  according  to  Chene- 
riz»  silex  42.5,  alumine  37.5,  lime  15.0,  oxide  of  iron  3.0 ;«  98. 

It  is  found  in  the  Carnatic,  where  it  contains  the  corundum,  and 
«  sometimes  associated  with  hornblende. 

Species  45.    AXINITE.    Haut.  Brongsiart, 

Ijonit.  Werner.  Umunumn.    Thamerstone.  Kirwan,    La  Piorre  de  Thum.  Brechant*  Prisnurtii 

Axinite.  Jametonm    Axinite.  Aikin,  Phitlipe, 

This  mineral  is  sometimes  in  lamellar  masses,  but  most  commonly 
iQ  crystals,  which  are  easily  recognised.  The  general  form  of  these 
:rjstal8,  certain  small  faces  being  neglected,  is  a  very  oblique  rhomb, 
ir  rather  four-sided  prism,  so  flattened,  that  some  of  its  edges  become 
bin  and  sharp,  like  tlie  edge  of  an  axe.  Hence  its  name  from  the 
Ireek  et^ttn,  an  axe.  The  primitive  form  is  a  four-sided  prism  (PI.  IV, 
ig.  10.),  whose  bases  are  parallelograms  with  angles  of  101^  30'  and  78^ 
)0\  The  integrant  particles  are  oblique  triangular  prisms.  M.  Haiiy 
las  described  several  secondary  forms,  of  which  we  mention  two ;  viz. 

The  very  oblique  four-sided  prism  above  mentioned,  truncated  on 
.wo  opposite,  acute,  lateral  edges ; — also  the  preceding  form  with  two 
idditional  faces  (PI.  IV,  fig.  11.),  being  truncations  on  two  opposite 
erminal  edges  of  the  prism,  and  forming  witli  its  bases  an  angle  of 
53**  26'.  Other  small  faces  are  sometimes  found  on  the  prism.-— The 
Tystais  have  a  strong,  vitreous,  external  lustre,  and  the  faces  not 
produced  by  truncation  are  usually  striated. 

The  crystals  are  sometimes  tabular,  and  are  often  so  arranged,  as 
0  form  little  celU. 
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Its  hardness  is  intermediate  between  that  of  feldsptr  and  quartz, 
by  the  latter  of  which  it  may  be  scratched.  It  giYea  fire  with  steel* 
yielding  an  odor  like  that  produced  by  flint.  Its  fracture  is  imper* 
fectly  conchoidal,  uneven,  or  splintery,  somewhat  shining  and  Titreoua. 
Its  specific  gravity  varies  from  3.21  to  3J}0. 

Its  colors  are  brown,  violet,  or  brownish  violet,  gray  or  whitidhft  aad 
sometimes  green.  It  is  transparent,  or  translucent,  sometimes  at  the 
edges  only,  or  is  quite  qNique^— The  green  crystals  appear  te  be 
colored  by  chlorite,  which  sometimes  renders  them  opaque.  Ihgj 
^re  generally  free  from  striee,  and  better  defined,  than  the  Tifil^t 
crystals.  Sometimes  one  part  of  a  crystal  is  violet  and  nesrij 
transparent,  while  the  other  is  green  and  neariy  opaque.  Sone> 
crystals  are  merely  coated  by  chlorite.F*Most  ci  the  violet  cryslab 
are  electric  by  heat ;  and  their  forms  are  not  symmetrical. 

(Chemical  charaeUrs.)  Before  the  blowpipe  it  easily  melts,  with 
ebullition,  into  a  bottle  green  g^ass,  which  by  continuing  the  best, 
becomes  dark  gray.  It  contains,  according  to  Vauquelin,  nlez  44, 
alumine  18,  lime  19,  iron  14,  manganese  4 ;»  99. 

(Geological  ntuatUm  and  Localities.)  Axinite  is  a  rare  mineral.  It 
is  found  in  primitive  rocks,  more  particularly  in  fissures  or  veins,  which 
traverse  them.  In  Dauphiny,  it  is  associated  with  quartz,  feldspar, 
epidote,  chlorite,  and  asbestus,  in  veins,  traversing  gneiss.— In  the 
Pyrenees,  with  quarts  and  limestoncw-^In  Norway,  near  Arendal,  with 
feldspar,  hornblende,  and  epidote ;  and  near  Ronsberg  it  exists  in  lime- 
stone with  mica,  quartz,  &c. — It  occurs  in  lamellar  masses  near  27k«si, 
in  Saxony,  whence  tlie  name  Thumerstone. — In  Salzburg,  in  mica 
slate. — In  Cornwall^  it  occurs  in  argillite  with  garnet  and  schori. 

In  Canada,  it  is  said  to  have  been  found  high  up  the  river  Ottawa 

or  Iroquois  by  Br.  Bigsby. 

t 
Species  46.    GARNET. 

GrcAat.  Hauy.  Bnngniart. 

This  very  common  mineral  usually  occurs  in  crystals  uioi*e  or  less 
regular.  The  general  aspect  of  its  crystals,  even  when  perfect,  is 
somewhat  spherical,  in  consequence  of  tiie  great  number  of  their  sides, 
which  is  never  less  than  twelve,  frequently  twenty  four,  sometimes 
thirty  six,  sixty,  or  even  eighty  four.  It  presents  five  or  six  varieties 
of  form,  including  the  primitive  dodecaedron.  This  dodecaedron  is 
composed  of  twenty  four  triangular  pyramids,  whose  vertices  unite 
at  the  centre,  and  whose  bases  are  one  half  of  each  rhombic  face, 
when  divided  by  the  sliorter  diagonal.  These  pyramids,  whose  lEices 
arc  all  equal  and  isosceles  triangles,  show  tlie  form  of  the  integrant 
particles. — Its  principal  forms  are  the  following. 


A  dodecaedron,  its  primitive  form*  with  rhombic  faces  (PI,  lY*  fig. 
IS.),  whofe  plane  angles  are  109^  28'  and  70^  32' ;  the  mutual  inclina^ 
tioA  of  any  two  contiguous  faces  is  120^.^<-Qr  it  maj  be  viewed  as  a 
siz*8tded  prism*  terminated  bj  three  faces*  which  stand*  at  each  extrem*- 
itj,  on  alternate*  but  different  lateral  edges^ — The  crystal  is  sometimes 
80  elongated*  that  six  of  its  sides  become  oblique-angled  parallelograms. 

The  preceding  dodecaedron  is  sometimes  truncated  on  all  its  edges 
by  long*  hexaedral  faces  (PI.  IV*  fig.  13.)*  making  with  the  contiguous 
faces*  which  remain  rhombs^  angles  of  150^.  This  crystal  has  thirty 
six  bces»  of  which  twelve  are  rhombs*  and  twenty  four  are  elongated 
hexaedroBSbP— When  all  the  edges  between  the  rhombs  and  hexaedrom 
of  the  preceding  form  are  truncated*  the  crystal  has  eighty  four  faoes. 

Anotiier  form  is  a  trapezoedron*  or  a  sdid  presenting  twenty  four 
equal  and  similar,  trapezoidal  faces  (PI.  lY,  fig.  14.),  which  are  usually 
striated  in  the  direction  of  the  longer  diagonals.  Or  it  may  be  described 
as  a  double  eight-sided  pyramid,  whose  summits  are  formed  by  four 
planes,  which*  at  each  extremity*  stand  on  alternate,  but  different 
lateral  edges. — Sometimes  twelve  of  its  solid  angles  are  truncated^— 
The  prismatic  crystals*  described  by  some  writers*  appear  to  be  some 
of  the  other  forms  elongated. 

Certain  faces  of  these  crystals  are  sometimes  extended*  at  the 
Mpense  of  others,  but  still  preserve  their  proper  angles  of  incidence ; 
sometimes  also  the  faces  are  a  little  convex.  Their  average  size  is 
that  of  a  pea*  but  they  are  sometimes  smaller  than  a  pin's  head*  and 
sometimes  five  or  six  inches  in  diameter. 

Garnet  sometimes  occurs  in  fragments  or  grains,  and  in  amorphous 
masses*  either  lamellar,  or  granular, 

It»  several  varieties  are  not  equally  hard ;  they  however  strike  fire 
with  steel  and  scratch  quartz.  Its  structure  is  seldom  distinctly 
foliated.  Its  fracture  is  uneven*  or  more  or  less  conchoidal ;  and  its 
lustre*  though  variable  in  degree*  is  usually  vitreous,  sometimes 
resinous.  Its  specific  gravity  extends  from  3.55  to  4.35.  It  sometimes 
moves  .the  magnetic  needle ;  indeed  most  of  its  varieties*  when 
examined  by  double  magnetism*  affect  the  needle.  Its  prevailing 
eoior  lis  red  of  various  shades ;  but  it  is  often  brown*  and  sometimes 
green*  yellow*  or  black.  It  is  usually  translucent*  sometimes  'trans- 
parent* and  often  opaque. 

(Chemical  characters.)  It  is  easily  melted  by  the  blowpipe  into  a 
dull*  black  enamel*  which  is  often  magnetic.  The  essential  ingredients 
of  the  Garnet  are  probably  silex*  alumine,  and  lime,  although  it  can 
hardly  be  said,  that  its  true  composition  is  known,  notwithstanding  the 
numerous  analyses,  which  have  been  made.  Klaproth  and  Yauquelin 
have  found  from  52  to  35  of  silex*  from  28  to  Q  of  alumine,  from  33  to 
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S  of  lime,  and  from  41  to  7  of  oxide  of  iron.    In  one  asalysig  no  lime 
was  found,  and  in  a  few  instances  8  or  10  per  cent  of  magnesia  appeared. 

Some  of  these  results,  at  least  in  their  proportions,  have  very  proba- 
blj  been  modified  by  the  gangue,  whence  the  Garnet  was  taken.  Thus 
the  proportion  of  lime  or.alumine  may  be  increased  by  a  calcareous  or 
argillaceous  gangue ;  and  the  magnesia,  at  least  in  garnets  taken  from 
serpentine,  &c.  may  be  accidental. — After  all,  it  is  very  possible,  that  the 
Garnet  now  includes  some  minerals,  which  do  not  belong  to  the  species. 

(Distinctive  characters.)  The  Garnet  sometimes  resembles  the 
hyacinth,  the  leucite,  and  the  idocrase;  but  the  two  first  are  infumUe* 
and  the  last  melts  into  a  shining  glass.  The  uniform  incidence  of 
1£0^  of  all  the  contiguous  faces  of  the  dodecaedral  variety  will  also 
distinguish  it  from  the  hyacinth,  and  several  minerals,  which  a^iroach 
it  in  form^— The  aplome  in  rhombic  dodecaedrons  is  striated  parallel 
to  the  shorter  diagonal. 

Var.  1.  PRECIOUS  garnet.*  Jamesos.  This  variety  is  most  com- 
monly in  crystals,  sometimes  in  rounded  grains.  Its  color  is  red  of 
difierent  shades,  as  columbine,  crimson,  or  cherry  red,  often  with  a 
slight  tinge  of  blue  or  violet  or  even  of  yellow,  and  sometimes  it  is 
brownish  or  blood  red.  Its  fracture  is  usually  more  or  less  conchoidal, 
'  sometimes  uneven,  and  its  lustre  is  shining  and  vitreous. — Its  spedfic 
g^vity  varies  from  4.08,  to  4.35.  It  is  translucent,  and  often  trans- 
parent; but  b  frequently  impure  at  the  centre. 

In  one  specimen  Klaproth  found  silex  35.75,  alumine  27^,  oxide 
of  iron  36.0,  of  manganese  0.25;=99>25.  Another  from  Bohemia 
yielded  Yauquelin  silex  36,  alumine  02,  lime  3,  oxide  of  iron  41  ;=sl02. 

This  variety  is  found  in  primitive  rocks,  especially  in  mica  slate, 
chlorite  slate,  and  gneiss ;  it  also  occurs  in  secondary  rocks,  and  some- 
times in  alluvial  earths^— Fine  specimens  are  found  in  Ceylon,  Pegu, 
Brazil,  and  Bohemia ;  indeed  it  occurs  in  most  countries. 

The  term  oriental,  sometimes  applied  to  this  variety,  indicates 
npt  the  locality,  but  merely  a  great  degree  of  perfection.  Beautiful 
l^rnets  are  brought  from  Syrian  in  Pegu,  and  hence  sometimes  called 
Syrian  garnet 

£.  PYROj*E.t  JjxEsoH,  Brocuant.  It  occurs  in  small  masses  or 
grains,  often  rounded,  but  never  in  crystals.  Its  color  is  a  poppy  or 
blood  red,  frequently  with  a  tinge  of  orange  yellow,  even  in  the  dark 
blood  red,  when  presented  to  the  light.  It  is  usually  transparent, 
with  a  splendent,  vitreous,  conchoidal  fracture.  Its  specific  gravity 
is  between  3.7  and  3.9. 

•  Edlcr  Granat.  Werner,  Orcnat  noble.  Brongtdart.  Br^chant,  Orenat  vermdl,  &e«  Sauy* 
Oriental  Garnet.  Kirwaru    Almandin.  Haumuuiru    PrecJoas  Gamet.  Aikin,  Phillip*, 

t  Pyrop.  iremrr.  Hautmann,  Grcnat  Pjrrope.  BrtngniarW  Greiut  fpranulafotefii  Ha%ty.  Pjrrope. 
Aikiiu  FhUlip*,    Bohemian  Garnet  of  lome. 
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It  contains,  according  to  Rlaprotb,  silex  40.0,  alumine  28.5,  mag^ 
nesia  10.0,  lime  3.5,  oxide  of  iron  16.5,  of  manganese  0.25; 3=98.75. 

In  Bohemia,  near  Meronitz,  &c.  it  occurs  in  alluvial  earths,  and 
IS  sometimes  imbedded  in  wacke,  &c. — ^In  Saxonj,  at  Z5blitz,  it  is 
imbedded  in  serpentine.     It  occurs  also  in  Scotland  and  Ireland. 

In  the  United  States.  In  Pennsylvania,  Chester  County,  1  mile  from 
Concord,  at  Wilcox's  paper  mill ;  its  color  is  a  fine  dark  red.  (Lea,) 

3.  TOPAzoLiTE.*  Bosroisos,  Phillips^  It  occurs  in  transparent 
well  defined  dodecaedrons,  whose  color  is  topax  jdlow ;  and  hence  its 
name*    Sometimes  also  its  color  is  nearly  olive  gk-een. 

It  contains  silex  3r,  alumine  2,  lime  29,  glucine  4,  iron  25,  man- 
ganese 2 ;» 99. 

It  is  found  at  Mussa,  in  Piedmont,  sometimes  in  a  variety  of 
diopside.— -A  similar  garnet  occurs  in  Fassa,  in  the  Tyrol,  in 
greenstone. 

4.  suooiNrr£.t  Bosvoisos.  Its  color  is  amber  yellow ;  and  hence 
its  name  from  the  Latin,  suceinum.  It  is  almost  transparent.  It 
exhiUts  the  primitive  form  with  convex  faces,  or  occurs  in  globular 
or  granular  masses,  about  the  size  of  a  pea. 

It  is  found  in  Piedmont  in  serpentine. 

5.  ooMMOK  GAKNET.^  KiRWAN.  Jambsos,  It  is  somctimcs  mas- 
sive, having  a  lamellar  or  gianular  structure,  and  very  frequently 
crystallized.  Considerable  masses  are  sometimes  formed  by  the 
aggregation  of  imperfect  crystals.^ — ^Its  fracturo  is  often  uneven, 
sometimes  foliated,  but  never  perhaps  perfectly  --  conchoidal ;  its 
lustre  is  usually  glistening,  and  less  ^treous,  than  that  of  the  precious 
Garnet.     It  is  also  less  hard;  and  is  sometimes  extremely  brittle. 

It  is  usually  more  or  less  translucent,  sometimes  at  the  edges  only, 
or  is  even  opaque.  Its  colors  or  their  shades  are  numerous ;  among 
which  are  brownish,  blackish,  or  yellowish  red,  &c.  leek  green,  olive 
green,  &c.  brown,  reddish  or  yellowish  brown,  orange  yellow,  pale 
yellow,  whitish,  greenish,  or  brownish  black,  &c.  Its  specific  gravity 
is  usually  between  3.69  and  3.76. 

It  melts  a  little  easier  than  the  preceding  varieties.  From  a 
greenish  yellow  specimen  Klaproth  obtained  silex  44.0,  alumine  8.5, 
lime  33.5,  oxide  of  iron  12.0,  and  a  little  oxide  of  manganese.'  From 
a  red  garnet  Vauquelin  obtained  silex  52.0,  alumine  20.0,  lime  7.7, 
oxide  of  iron  17.0;=  96.7. 

This  variety  occurs  abundantly  and  extensively.  It  is  found  in 
all  classes  of  rocks,  but  more  particularly  in  the  primitive. 

*  Ormtt  jtanatre  oo  oruigifr  bnmatre.  Hauy, 

t  Snceinite.  Brongnlart,  Phillips*    Grenat  priniittf  convexe  et  jaxme  gimnoliibme.  Hauy, 
t  Gemdner  Granat,  Werner,  naufmann,     Grenat  eominv^  Brockant*  JirwtgiUarU    Orenat 
inna,  rougeatre,  Sic^  Hauy.    Coanum  Garnet.  Aikin,  FhUl^, 
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6.  MELAKiTR.''^  Jamesqn.  This  Gamet  is  opaque  and  Telfet  black, 
sometinies  nearly  grayish  black.  Hence  its  name  from  the  Greek 
#uA«$»  Uack^  It  is  always  in  crystals,  which  are  dodecaedrond,  some- 
times with  truncated  edges,  or  belong  to  the  trapezoidal  form.  Its 
fracture  is  somewiiat  conchoidal  or  even  imperfectly  foliated  ;  its 
lustre  is  more  or  less  shining  and  resinous. 

It  contains  silex  35.5»  alumine  6.0,  lime  32.5,  oxide  of  iron  85«25» 
oxide  of  manganese  0.4 ;  =99.65.  (Klaprotu,) 

(Localities.)  At  Frascati,  near  Vesuvius,  it  occurs  in  a  rock,  by 
some  supposed  to  be  volcanic,  and  is  accompanied  by  feldspar,  horn- 
blende, and  idocrase.-^Near  Mount  Somma,  it  exists  in  calcareofus 
rocks ; — and  in  Bohemia,  in  basalt — Also  in  the  iron  mines  of 
Lapmark. 

In  the  United  States*  In  Pennsylvania,  at  Gendantown,  6  miles 
from  Philadelphia,  in  gneiss ;  its  crystals  are  polyedrons  with  twenty 
four  trapezoidal  faces,  varying  from  the  size  of  a  pin's  head  to  one  inch 
in  diameter ;  they  are  opaque  and  their  color  is  a  shining  vdvet  black ; 
specific  gravity  3.616.  (Wister.) — Also  at  Morris'  Hill,  near  the 
I%iladelphia  water  works,  well  characterized.  (Vavvxem.) 

r.  PYii£N£rrE.t  Jameson.  This  mineral,  sometimes  massive,  more 
frequently  occurs  in  opaque,  grayish  black  dodecaedrons  with  rfaooabic 
fiM;es.  Its  fracture  is  uneven,  with  a  vitreous,  glistening  lustre.  Its 
specific  gravity  is  said  to  be  only  2.53. 

Before  die  blowpipe  it  melts  *into  a  vesicular  enamel  or  slag.  It 
contains,  according  to  Vauquelin,  silex  43.0,  alumine  16.0,  lime  20.Q, 
oxide  of  iron  16.0,  water  4.0  ;=  99. 

It  is  found  in  primitive  limestone  in  the  Pic  Eres-Lids,  near 
Bareges,  in  the  Pyrenees  ;  and  hence  its  name« 

8.  GRossuLAR.]:  JVerser.  Phjllips.  tt  has  hitherto  been  fouud 
in  solids,  bounded  by  twenty  four  trapezoidal  planes,  or  in  rhombic 
dodecaedrons  with  truncated  edges.  The  faces  of  the  crystals  are 
smooth  and  shining.  Its  fracture  is  more  or  less  conchoidal,  with  a 
shining  vitreous  lustre.  It  is  strongly  translucent;  and  its  color  is 
asparagus  or  olive  green,  sometimes  nearly  mountain  or  grass  green. 
Its  specific  gravity  is  between  3^  and  3.6. 

It  contains  silex  44.0.  alumine  8.5,  lime  33.5,  oxide  of  iron  12.0  ;^ 
98,  (Klaprotb.) 

It  is  found  with  idocrase  in  a  greenish  gray  argillaceous  rock  in 
Siberia,  near  the  river  Wilui.    Also  in  Temesvar. 

Its  name  is  derived  from  the  Latin,  grossula,  a  gooseberry. 

*  Melamt.  fTenttr,  Hautmunn,    Le  MeUnite.  JBrtrAone.   Oreatc  hmt.  J&ny.    Greaat  Mclodtc* 
Enngniart.    HK^aaakxit.  Aikin,  PhUG^.    Black  gamet  oTtoaie. 
t  Prrawit.  tTcrner.   Ffnaulm.  PkUH^. 
iGnavixn.  Jutenm.   "■linr  iifiiMihiii  qiMH,  JTiMf— a. 
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9.  ALLOOHROITE.*  Haut*  Jameson.  It  occuni  in  amorphous 
massto  widi  a  alaty  structure.  Its  fracture  is  uneven  or  imperfectly 
conchoidaly  and  has  usually  a  feeble  lustre,  more  or  less  resinous. 
It  gives  sparks  with  steel,  and  is  not  easily  scratched  by  quartz. 
It  18  opaque,  or  translucent  at  the  edges ;  and  its  colors  are  yellowish^ 
greenirii  or  brownish  gray,  pale  or  reddish  yellow,  and  sometimes 
brown,  or  olive  green.    Its  specific  gravity  varies  between  3.5  and  3.7. 

It  melts  by  the  blowpipe  into  an  opaque,  smooth,  black  enamel. 
With  phosphate  of  soda  and  ammonia  an  enamel  is  formed,  which» 
by  coolii^  exhibits  several  changes  of  color,  passing  through  reddish 
yellow  and  green  to  yellowish  white.  It  contains,  according  to  Rose, 
ttlex  S7SK  alumine  5.0,  lime  30.0,  oxide  of  iron  18.5,  of  manganese 
6^  ;s  96.75.     The  analysis  of  Yauquelin  closely  resembles  this. 

It  was  found  by  Dandrada  in  Norway,  near  Drammen,  in  an  inm 
mine,  accompanied  by  carbonate  of  lime,  magnetic  iron,  and  brown  gar- 
nets; the  garnets  are  sometimes  intimately  united  with  the  Allochroite. 

In  the  United  States  ;  in  Maryland,  near  Baltimore,  has  been  found 
a  mineral,  which  in  many  of  its  characters  resembles  the  Allochroite. 

Its  name  Alludes  to  the  changes  of  color,  which  it  undergoes  before  the 
blowpipe,  and  is  derived  from  the  Greek  «aa««,  anothert  and  xc*"h  color. 

10.  ooLOPHONiTE.t  Jamrson,  This  variety  is  distinguished  by  tlie 
glossy,  resinous  aspect  of  its  fracture,  which  is  imperfectly  conohoidaL 
It  occurs  in  small,  amorphous,  granular  masses,  or  in  grains,  or  even 
in  rhombic  dodecaedrons,  sometimes  with  truncated  edges.  It  is 
translucent,  sometimes  at  the .  edges  only ;  and  its  colors  are  usually 
orange  yellow,  reddish,  yellowish  brown,  brownish  black,  or  oil  green. 
Its  specific  gravity  is  4.00. 

A  qiecimen,  analyzed  by  Simon,  yielded  siler  35.0,  alumine  15^)^ 
lime  29J0f  magnesia  6.5,  oxide  of  iron  '7.5,  of  manganese  4.75,  of  tita- 
mum  0.5,  water  1.0  ;==  99.25. 

It  is  found  in  Norway,  at  Arendal,  in  beds  of  magnetic  iron. — ^Ia 
Piedmont,  it  is  in  talc  slate. — ^Also  in  Ceylon. 

Its  name  appears  to  be  derived  from  the  Greek  K9X»^m,  a  city  in 
Ionia,  whence  resin  was  obtained,  in  allusion  to  its  resinous  aspect. 

Subspecies  1.    Manoanesian  Garnet.    Phillips^ 

This  mineral  is  sometimes  massive,  and  sometimes  in  crystals  with 
twenty  four  trapezoidal  faces,  a  little  translucent  at  the  edges.  Its 
color  is  usually  deep  hyacinth  or  brownish  red. 

It  is  fusible  by  the  blowjnpe ;  and,  when  melted  with  borax  and  a 
little  nitre,  the  globule  is  violet.  A  specimen  yielded  KlaprotH  silex 
35,  alumine  14,  oxide  of  manganese  35,  of  iron  14. 

*  Allodbioit.  mtmer.  AOoelmiite.  Bf9^amdBrwtniart.Alkt»,Pmifi»,  Dl^Mgr  ffgat/sBwnngng 
t  Oreaat  rofaute.  Uauy*   Kalophonit.  Buymumn.   Colo|^OBHe.  Aikin*  PhUnju. 

.47 


i6  CUAIIET. 

In  Franconia,  near  Aschaffenbei^  it  occurs  in  granite* 

In  the  United  States.  In  Pennsylvania,  9  miles  from  Philadelphilf 
oetween  the*  Ridge  road  and  the  Schuylkill,  it  occurs  in  the.  soil ;  it  is 
brownish  red,  has  a  compact  texture,  a  fracture  generally  conckoidal, 
a  lustre  somewhat  resinous,  and  presents  itself  in  masses  from  1  pound 
to  100  pounds.  (Jess UP,) — In  •Yew  Fork,  at  Corlaer's  Hook,  in 
small,  brownish,  nearly  opaque,  aggregated  crystals  in  primitive  rocks. 
(FisMCB  S[  ToRRET.) — lu  Maine,  at  Jones^  Eddy,  near  Bath,  it  is 
found  massive.  Its  color  is  brownish  red,  its  fracture  uneven,  some- 
times conchoidal,  and  its  lustre  ti  little  resinous.  Its  general  stmcture 
is  slaty,  or  rather  the  mass  seems  to  be  composed  of  smaller,  tabular 
masses,  which,  by  exposure  to  the  air,  become  disposed  to  separater— 
It  has  been  analyzed  by  Vauquelin,  and  found  to  contain  a  large 
quantity  of  manganese. — It  sometimes  embraces  magnetic  iron,  &c. 

(Geological  Remarks.)  The  Garnet  occurs  almost  always  in  crys* 
tals,  grains,  or  fragments ;  and  indeed  it  never  forms  extensive,  con- 
tinuous masses.  It  is  however  so  abundant  in  certain  compound 
rocks,  that  it  may  almost  be  said  to  form  their  base. 

The  Garnet,  especially  the  common  variety,  is  abundantly  dissem- 
inated in  primitive  rocks,  more  particularly  in  mica  slate,  granite, 
gneiss,  and  greenstone ;  and  often  occurs  in  veins  or  fissures,  which 
traverse  these  rocks.  It  is  sometimes  imbedded  in  certain  nmple 
minerals,  as  serpentine,  talc,  hornblende,  lithomarge,  &c.  It  is  idso 
associated  with  ores  of  iron,  lead*  &c.  in  metallic  veins  or  beds*  Hie 
amorphous  variety,  mixed  witli  quartz,  &c.  sometimes  constitates 
large  beds. — In  the  mountains  between  Stiria  and  Carinthia,  Garnets, 
weighing  more  than  two  pounds,  are  imbedded  in  green  talc ;  their 
structure  is  often  foliated.-»At  Dobschau,  in  Hungary,  emerald  green, 
dodecaedral  garnets  are  imbedded  in  serpentine. 

The  Garnet  occurs  also  in  transitiou  or  secondary  rocks,  as  in 
greenstone,  compact  limestone,  sandstone,  &c.  On  tlie  peak  of  Ered- 
litz,  in  the  Pyrenees,  is  a  brownish  limestone,  traversed  by  white  veins, 
«nd  containing  blac*k,  white,  and  red  garnets ;  the  black  garnets  are 
in  the  brownish  part  of  the  stone,  and  tlie  white  garnets  in  the  white 
veins.  (Bjmond  in  Brongniart) — It  has  been  remarked,  tliat  garnets 
in  secondary  rocks  generally  separate  from  their  gangue  with  more 
ease,  than  those  imbedded  in  primitive  rocks ;  a  circumstance,  which 
indicates  that  these  garnets  existed  before  they  were  enveloped  by  the 
substance  of  the  secondary  rocks. 

^.  The  garnet  is  found  also  in  alluvial  earths.  In  Bohemia,  near 
Mer(|liitz,  &c.  the  precious  Garnet  and  Pyrope  are  found  in  an  alluvial 
earthy  composed  chiefly  of  fragments  of  serpentine  and  basalt,  united 
by  i)ik< alliaceous  or  marly  cement ;  the  same  earth  contains  hyacinth, 
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sapphire,  emerald,  &c.  and  even  fossil  shells.    The  garnets  are  brought 
,  to  yiew  by  repeatedly  washing  this  earth. 

(Localities.)    It  is  unnecessary  to  add  any  further-  remarks  in. 
regard  to  foreign  localities.    In  the  United  States,  the  Grarnet  is  very 
common ;  and  is  very  frequently  found  in  granite.^In  jyMh  Carolina^ 
in  the  interior*  (rarnets  have  been  found  as  large,  as  a  child's  head. 
(Mac LURE.) — In  Pennsylvania,  on  the  east  side  of  Wichicon  creek» 
^  mile  above  its  confluence  with  the  Schuylkill,  in  dodecaedrons^ 
truncated  on  all  the  edges; — also  1^  mile  above  the  Falls  in  the 
Schuylkill,  in  very  perfect,  deep  red,  trapezoidal  crystals,  in  mica 
slate.  (Lb A.) — Also  at  Barren  Hill,  12  miles  from  Philadelphia,  ia 
dodecaedrons,  truncated   on  the  edges,  and  sometimes  5  inches  ill 
diameter.  (Morton.) — In  ^yeiv  Fork,  near  Fishkill,  they  are  rose 
colored^ — In  Connecticut,  at  Haddam,  they  are  sometimes  four  inches 
in  diameter,  have  a  laminated  texture,  and  are  extremely  brittle. 
(SiLLiMAN,) — Also    at  Tolland,  nearly  rose  red,  and  remarkably 
transparent  (Wehster,) — Also  at  Weston,  in  large,  perfect,  do- 
decaedral  crystals  in  mica  slate.  (T.  D.  Porter.)'^ Also  at  Wash- 
ington, in  dodecaedrons,  sometimes  ^  an  inch  in  diameter,  with  trun- 
cated edges,  in  mica  slate.    (Brace.)^^\Uo  at  Reading,   in    well 
defined  trapezoedrons  from  the  size  of  grape  shot  to  that  of  musket 
balls,  in  mica  slate.   (Sjlliman,) — In  Massachusetts,  in  Newbury, 
amorphous  Garnet  is  associated  with  tremolite,  epidote,  &c.^Also 
at  Bedford,  in  large,  and  sometimes  perfect,  trapezoidal  crystals,  in 
granite. — Also  at  Plainfield  and  Cummington,  in  rhombic  dodecaedrons. 
(J.  Porter.) — In  Vermont,  the  precious  Garnet  is  found  at  Bethel 
and  Royalton,  in  small  but  remarkably  perfect  crystals,  imbedded 
in  a  steatitic  rock.  (Uall,) — Also  at  Marlborough,  in  chlorite.  (J,  A. 
Jit  LBN.) — In  J^Tew  Hampshire,  ne2ir  Dartmouth  College,  the  precious 
Garnet  exists  in  dodecaedrons  in  greenstone.  (Hall.)    The  edges 
and  angles  of  these  Garnets  are  remarkably  well  defined ;  their  polish 
is  fine  ;  and  their  red  color  is  often  uncommonly  beautiful.— In  Maine^ 
at  Brunswick,  they  are  sometimes  orange  red  ; — at  Topsham  are  found* 
both  precious  and  common  Garnet;  the  crystals  are  sometimes  less 
than  the  head  of  a  pin,  and  sometimes  several  inches  in  diameter; 
they  vary  in  color  from  an  opaque  reddish  brown  to  a  transparent, 
lively  red.     The  writer  has  a  Garnet,  at  the  centre  of  which  was 
found  a  crystal  of  beryl. 

(Uses  and  Remarks.)  The  precious  Garnet  and  Pyrope  are  em- 
ployeti  in  jewellery  for  broaches,  ringstones,  necklaces,  &c ;  but  their 
color  is  so  intense,  that  it  is  sometimes  necessary  to  excavate  them 
on  one  side.  This  dark  tinge  will  generally  distinguish  them,  when 
cut  and  set,  from  the  spinelle  and  red  sapphire.— Certain  varieties  of 
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Garnet  and  cinnamon  stone,  when  seen  bj  reflected  lig^  haTe  tlie 
same  shade  of  red ;  but,  when  held  very  near  the  eje,  the  fomer 
appears  orange,  and  the  latter  a  pare  yellow^— It  is  very  remarkaUe» 
that  transparent  Garnets  should  be  capable  of  containing  SO  or  40  per 
cent  of  iron,  and  even  of  moving  the  needle. 

The  common  Garnet  may  be  advantageously  employed  as  aim 
for  iron  ores« — ^The  powder  of  the  Garnet  is  used  in  polishing  liard 
bodies,  and  is  sometimes  called  red  emery. 

The  carhmcle  rf  the  ancients  was  probably  a  Garnet ;  according 
to  Flii^,  it  was  sometimes  formed  into  vessels,  capable  of  containing 
neariy  a  pintr— In  the  National  Museum  at  Paris  is  a  head  of  ImhoA 
Xnif  engraved  on  a  Garnet 

APFESDIX  TO  GARNET. 
ROMAKZOVIT*  ^TORDBVSKIOLD. 

This  mineral,  recently  discovered,  is  compact,  but  sometimes  presents, 
an  imperfectly  crystalline  form,  which  appears  to  be  a  dodecaedron, 
having  rhombic  faces  inclined  at  120®,  and  truncated  edges.  Its  frac- 
ture is  couchoidal  and  splintery,  with  a  lustre  somewhat  resinous.  It 
scratches  glass  and  feldspar,  but  is  scratched  by  quartz.  In  thin  frag- 
ments it  is  translucent ;  and  its  colors  are  brown,  blackish  brown»  and 
brownish  yellow.   Its  powder  is  light  yellow.   Its  specific  gravity  is  SJ61. 

Before  the  blowpipe  it  melts  into  a  globule,  having  the  same  color 
as  the  mineral.  It  contains,  according  to  Nordenskiold,  silex  41.2, 
alumine  24.1,  lime  24.8,  oxide  of  iron  7.0,  magnesia  and  oxide  vi 
manganese  0.9  ;=  98. 

It  is  found  in  Finland,  at  Kimito,  in  limestone. — Its  name  is  in 
honor  of  Count   Romanzoff,  a  distinguished  patron  of  mineralogy. 

Species  47;    APLOME.     Haut. 

Aploiae.  Br»ehanu  Brtngniart.  AUdn.  PkUUpt.    Vtriety  of  gcmeiner  Oruut.  Haummm. 

This  very  rare  mineral  has  been  observed  only  in  dodecaedrons 
with  rhombic  faces,  marked  by  striee,  parallel  to  tlie  shorter  diagonals. 
This  dodecaedron  is  supposed  to  be  derived  from  a  cube,  by  one  of 
the  most  simple  laws  of  decrement,  viz.  that  of  a  single  range  of  par- 
ticles, parallel  to  all  the  edges  of  a  cube.  Hence  its  name  from  the 
Greek  A^-^o^f,  simple. 

The  Aplome  gives  fire  with  steel,  and  feebly  scratches  quartz.  Its 
specific  gravity  is  S.44.  Its  fracture  in  some  parts  is  uneven  and 
nearly  dull,  while  in  others  it  is  shining  and  slightly  conchoidal.  Its 
color  is  usually  a  deep  brown,  or  orange  brown,  sometimes  yellowish 
green.  It  is  usually  opaque*  but  the  small  crystals  often  transmit 
an  orange  colored  light 
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It  is  fiiBible  by  the  blowpipe  into  a  bladdah  ^ast.  It  in  eon^OBed 
of  silez  40.0,  alumine  £0A  lime  14.5,  oxide  of  iron  14.5,  oude  of 
manganese  2.0,  ferruginous  silex  2.0;=s93.  (Laugie^r.) 

It  differs  from  the  garnet  in  the  direction  of  its  strice,  its  inferior 
specific  gravity,  and  the  result  of  fusion ;  but  in  other  respects  it 
has  a  strong  resemblance. 

It  has  been  found  in  Siberia,  and  perhaps  in  Saxony. 

Species  48.    EPIDOTE.    Rjur.  Brosgniast. 

PbCasit.  Werner.    Tballit.  Hatumann.   ThalUte.  Atidn,   Epida^  /«aMiM«  BkUUpu  It  \m  alw 

been  called  Alomtieone,  Arendalit,  Sco. 

Tilis  substance  is  by  no  means  rare,  and  eifbibits  a  considerable 
diyersity  of  external  aspect.  When  in  crystals,  it  is  sufficiently  well 
characterized ;  but  some  of  its  amorphous  varieties  are  not  easily  re- 
cognised, especially  when  they  enter  into  the  composition  of  a^regates. 

It  is  frequently  in  crystals,  of  which  the  primitive  form  is  a  right 
prism,  whose  bases  are  parallelograms  with  angles  of  114^  37'  and 
65^  £S' ;  the  sides  of  the  base  and  the  height  of  the  prism  are  nearly 
as  9,  8,  and  5.    Its  integrant  particles  have  the  same  form. 

The  crystals  of  Epidote  occur  in  prisms,  which  have  usually  six  or 
eig^t  sides,  and  sometimes  ten  or  twelve ;  but,  in  almost  all  cases,  the 
fbar  sides,  which  belong  to  the  primitive  form,  are  larger,  than  the  others^ 
These  prisms  are  often  well  defined  and  variously  terminated ;  thej 
frequently  have  longitudinal  striae,  and  are  sometimes  long  and  slender. 

Of  the  ten  secondary  forms,  described  by  Haiiy,  we  select  a  few. 

A  nx-sided  prism  (PI.  IV,  fig.  15.),  terminated  at  each  extremity 
by  two  faces,  which  stand  on  the  two  narrowest  sides,  and  form  witb 
each  other  an  angle  of  110°  06',  and  with  the  sides,  on  which  they 
stand,  an  angle  of  124°  57\ 

Also  a  six-sided  prism  (PI.  IV,  fig.  16.),  each  summit  having  seven 
faces,  of  which  one  is  perpendicular  to  the  axis. 

Also  another  six-sided  prism  (PI.  IV,  fig.  17.) ;  each  summit 
presents  eleven  faces,  of  which  one  is  at  right  angles  to  the  axis* 

Two  of  the  lateral  planes  are  often  so  narrow,  that  the  prism 
appears  to  have  only  four  sides.  Indeed  these  crystals  are  sometimes 
described  as  oblique  four-sided  prisms,  truncated  on  their  lateral 
edges,  and  bevelled  at  their  extremities,  or  otherwise  terminatedii— 
Sometimes  the  crystals  are  compressed,  cylindrical,  or  acicnlar,  being 
often  collected  into  groups,  in  which  they  diverge,  radiate,  &c.and 
tiie  fracture  of  these  groups  is  often  JlAroiis. 

Epidote,  more  imperfectly  crystallized,  appears  in  tameUar^  or 
^anuJiur  masses,  to  which,  however,  distinct  crystals  are  often 
attached. — ^It  also  occurs  in  loose  grains,  forming  a  kind  of  sand ;— - 
and  sometimes  in  amorphous,  compact  masses,  with  a  dull>  splintery 
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or  earthy  fracture.    It  is  often  difficult  to  recognise  compact  Bpidote, 
unless  it  is  connected  with  the  crystallized*  lamellar,  or  granular 

variety- 
It  scratches  glass,  and  gives  sparks  with  steel ;  bat  is  less  hard 
than  quartz.  Its  specific  gravity  is  between  3.30  and  3.45.r— Its 
structure,  in  the  direction  of  the  sides  of  the  primitive  form,  is 
foliated;  but  not  equally  distinct  in  both  directions.  Its  fracture 
is  uneven,  or  sometimes  a  little  conchoidal ; — and  id  lustre  is  usually 
vitreous  and  shining. 

Its  color  is  commonly  some  shade  of  green,  varying  from  [nstachio 
or  yellowish  green  to  bluish,  blackish,  or  bottle  green ;  also  gray, 
yellowish  gray,  brownish  or  greenish  yellow,  and  brown,  or  even 
brownish  black*  It  is  sometimes  opaque,  usually  translucent,  and 
many  crystals  are  transparent. 

(Chemical  characters*)  Before  the  blowpipe  it  melts  into  a  dark 
brown  or  blackish  scoria,  which  by  increasing  the  heat  becomes  a  black 
enamel ;  and  this  property,  according  to  Saussure,  is  very  character- 
istic. Of  the  common  variety  a  specimen  from  n^ear  (Hsans  yielded 
Descotils  silex  37.0,  alumine  27.0,  lime  14.0,  oidde  of  iron  17.0,  oxi4^ 
of  manganese  1.5  ;=s  96.5.  In  another  from  Arendal,  Vauqudin 
found  silex  37.0,  alumine  21.0,  lime  15.0,  oxide  of  iron  24.0,  oxide  of 
manganese  1.5,  water  1.5. 

(Distinctive  characters.)  The  Epidote  often  much  resembles  the 
actynolite ;  but  the  latter  melts  into  a  grayish  enamel,  and  is  divisible 
into  rhomboidal  prisms,  whose  angles  are  124^^  and  55^°. — Its  fusibility 
into  a  scoria  distinguishes  it  from  certain  varieties  of  greenish  asbestus, 
which  melts  into  an  enamel,  and  yields  a  soft  powder,  whereas  that  of 
Epidote  feels  dry. — It  often  strongly  resembles  hornblende ;  but  the 
latter  is  less  hard,  its  fracture  is  usually  less  vitreous,  and  it  melts  into 
a  black  glass. — Epidote  is  easily  distinguished  from  beryl  and  schorL 

We  subjoin  a  notice  of  two  varieties,  which  have  received  distinct 
names. 

Var.  1.  zoisiTE.*  Jameson,  It  usually  occurs  in  deeply  striated, 
rhomboidal  prisms,  much  compressed,  and  sometimes  rounded.  These 
crystals  are  commonly^  incomplete  at  their  extremities,  and  often 
aggregated.  Its  colors  are  gray,  yellowish  or  bluish  gray,  brown, 
grayish  yellow,  or  reddish  white  ;  and  its  fracture  has  often  somewhat 
of  a  pearly  lustj:*e^ — It  also  occurs  in  masses,  which  are  sometimes 

composed  of   broad    fibres  slightly  diverging. It  passes  into  the 

common  variety. 

A  specimen  from  the  Alps  yielded  Klaproth  silex  45,  alumine  29. 
lime  21>  oxide  of  iron  3  ;=  98. 

*  Zoittt.  fTemcr,  Hauimann*    2^uitc  Mkiiu  PhiUipt* 


In  C&rinthia,  in  the  Saualp,  it  occurs  in  quartz  ^ith  cyanite, 
garnet,  and  augite.--In  Bareuth,  Franconia,  it  is  in  granite. — Also 
in  the  Tyrol ; — Scotland,  &c. — The  reddish  white  variety  is  imbedded 
in  green  talc  at  Radeigraben,  in  Carinthia ;  it  is  in  masses,  composed 
of  fine  granular  concretions,  feebly  a^egated. 

In  the  United  States.  In  Fenmylvania,  near  Philadelphia,  at  the 
end  of  the  canal  road,  in  grayish  acicuiar  crystals,  in  fascicular  groups^ 
contained  in  hornblende  rocks.  (Lea.)' 

Its  name  alludes  to  that  of  its  discovere^.  Baron  Von  Zois. 

2.  ABENACEous  EPiDOTE."^  It  occurs  iu  grains  of  various  sizes, 
sometimes  very  fine,  of  a  yellowish  green  color,  somewhat  vitreous  in 
their  appearance,  and  sufficiently  hard  to  scratch  glass.  Its  fusibility 
into  a  blackish  scoria  and  its  composition  show,  that  it  belongs  to 
Epidote ;  indeed  it  appears  to  be  nothing  more,  than  a  granular  Epidote 
disintegrated. 

Kiaproth  obtained  from  it  silex  43.0,  alumine  21.0,  lime  14.0,  oxide 
of  iron  16.5,  oxide  of  manganese  0.25  ;  =3  94.75. 

(Localities.)  This  variety  has  received  its  name  from  the  inhabi- 
tants of  Transylvania,  where  it  is  found  near  Muska,  on  the  banks  of  the 
river  Arangos,  in  an  argillaceous  rock. — In  the  United  States,  in  Maine, 
at  Brunswick,  it  occurs,  on  the  banks  of  the  Androscoggin,  between 
strata  of  gneiss  or  of  an  aggregate  of  quartz,  feldspar,  and  hornblende. 

Subspecies  1.     Manganesian  Epidote.    Phillips, 

Epidote  mangftnetUcre.  Hatty,    Epidote  violet.  BrongniarU 

It  occurs  in  acicuiar,  prismatic  crystals,  foliated  in  the  direction 
of  the  axis,  and  closely  applied  to  each  other  in  groups.  It  is  opaque 
and  has  a  violet,  or  reddish  brown  color.  ^ 

It  contains  at  least  12  per  cent,  of  the  oxide  of  manganese. — ^It 
has  been  found  in  Piedmont,  in  gneiss,  accompanied  with  the  oxide 
of  manganese,  quartz,  asbestus,  &c. 

(Geological  situation  of  the  Species.)  Epidote  is  most  fr^uently 
fimnd  in  primitive  rocks,  into  the  composition  of  which  it  sometimes 
enters,  even  in  very  considerable  proportions.  Its  crystals  are  usually 
found  in  the  fissures  or  other  cavities  of  these  rocks,  or  of  the  veins, 
which  traverse  them ;  and  are  sometimes  disscfminated  in  the  minerals, 
which  fill  these  veins,  such  as  quartz  and  carbonate  of  lime.  Indeed 
granular  or  compact  Epidote  often  constitutes  the  whole  vein,  which 
varies  from  many  inches  to  less  than  one  tenth  of  an  inch  in  width. 

Epidote  has  been  found  in  granite,  gneiss,  argillite,  porphyry, 
sienite,  greenstone,  &c.    In  some  greenstones  it  is  so  disseminated 

*  Epidote  Skorza,  Brongtiiart,    Epidote  arenac6.  Bauv,    SkoRttt  Broehant.    Sandiser  ThaJlit. 
Haufnuum,    jOranubr  Epidote.  Mkln,  PhiiUpM. 


1 


JSm  SMDora. 


as  to  tank  4iie  cdoriiig  natori— It  ii  tAen^  ■■iiiniitrt  lifMi.qiirt^  ; 
gametic  iiddqmr,  hiitiihiepd^  actyiioUto^  mjtc^  iTmitib  iBJiMit  ariba^^  }. 
tag,  chlofita»  laaghrtic  oadde  af  iwwij  to.  .'    ^ 

(LoealUim.}   Im  Fhmca,  Mar  (Kiaiu,  it  oeean  with  anMtt« 
axinite,  oTitallizad  feldiiiar.  lic^In  BBglaBiL  at  &a  MUwn  KUib 
in  WoraastaiAih^  k  a  lock,  oeaipoied  of  jMarif  afaal  paiia  «f  ^^ 
and  homUendflb  vi^i  a  litfle  mica,  and  temaad  hy  aiandar  nmttd  jS 
compact  Epdote  in  ▼ariom  directkiaa^— In  Normj,  naar  AwiajaU  piftt 
magnetic  ihiiib  qnta^  glrn^  plHiqihate  of  li^        .  Iti  eijalda  an 
aometinMa  inrj  haga  and  perfiMt»  being  aevaial  inchaa  io  k^glk  iri& 
a  proportional  diunelerj^-^Near  Lock  Loinondb  in  Soadasd*  ita 
oecnr  in  porphjiy,  aU  cioia  oaich  odMTt  iib  &o  iottorX.. 

An  dire  gioen  Tariotj  froaii  £fiberia  has  bean  called  JhrfW^ 
In  the  DWied  flfate.    h  FirfMo,  at  BocUbh  Gqfk  ia  Oa  Haa 
Ridge,  80  dioaeminated  in  greenstone*  as  to  render  it  fmfkjM^ 
(CQMMMLiu9*}'-4a  iUfktglimi,  at  lonea*  Fallsb  imw  tMt^fmk  M  fane 
erystals,  imbedded  in  a  vein  of  crystalliBad  ftl^yar  Mi  ^«Uiiit% 
(BtLMOM.)'-'la  Fmnjilmniti^  near  Franldwd»  5  nulca;  Jnaa  wWhr 
delphia  ^^Hdso  in  Mimltgfmmj»  Cheater,  Toek^  andDehvaiia  IHaimiHo 
—In  JVte  Arrng,  at  Trenton*  in  green  rir  ■dciil  |ahaM  i  Jp.  jVklv 
Fork,  near  tba  eilj»  in  bri^t  yellowiah  green  cijBtala,  jn  niaa  dai% 
and  odber  prinitifo  rackag    alao  in  Weat  Cheater  Conntjr*  mmt  Wfpl 
Farms,  it  is  dmndant  in  mica  slate,  appearing  in  granular  misafUL 
which  sometimes  contain  pwfect  ciystals  in  their  ca^itiee  ^-«Iaa  in 
the  Highlands.  (FtmMem  8f  TosMEr.J-'^MBO  at  BhinAeck,  it  la 
granular,  in  a  fermpnons  green  feldspar.  (8cmAEFFEM.}'^Mm^  near 
Hud^on.^— In  GMMedicitf,  at  the  Milfoid  Hills,  near  New  Haveig  in 
primitive  greenstone ;  the  Epidote  is  usaallj  in  Toins  or  amarphuas 
masses,  but  sometimes  in  radiated  crjratals  in  a  vein  of  calcnreoaa 
apar,  traversing  greenstone  slate.  (8iLLtmdm.)^^Alm  at  T  ib  hfiaW^ 
in   shining   six-sided  prisms,  sometimes  1^  inch  bmf^  oAaii  witL 
truncated  edges,  in  graphic  granite  and  sienite  ^-ndso  at  WMhngtaa 
in  olive  green  prisma  mth  rounded  edges,  associated  witk  iddapar.' 
(Brace.J^^AIbo  at  Haddam,  3  miles  west  frdm  the  Inn,  it  otcwp 
massive,  arenaceous,  and  in  veij  fine  crystals,  in  a  nairow  vein  in 
a  decomposed  mica  slate  ^-«lso  at  Tolland,  oUve  green«  (WEMsrmtu) 
—Also  at  Saybrodc,  crTstallized^— In  MEtmdkumUE,  near   BaatMV 
at  Brighton,  Dedham,  Lynn,  ftc  in  veins,  traversii^  aiemta  and 
greenstone,  and  often  Altering  iilto  their  cempoaition ;  it  b  nanaBy 
compact,  but  sometimes  crystallized  in  cavitiea;  the  veina  vary  in 
width  from  that  of  a  sheet  of  paper  to  three  inchea  or  mare.  ^OoaoJij 
It   is   sometimes  disseminated  in  amygdaloid,  or  linea  cnvitiaa  in 
prehnite,  and  often  communicates  a  gram  oolar  ta  Ibo 
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which  it  enters.  (J.  F.ifS^L.  Djna.J^^AIbo  at  Newbury  in  large 
crystals  in  the  fissures  of  a  rock,  whose  base  is  an  amorphous  garnet. 
— Also  at  Nahant  in  Lyno,  finely  crystallized.  (JVEBSTSM.J-^ln  Muf 
MmmpMre,  at  Franconia,  in  the  iron  niine«  in  liglit  yeilow»  acicular 
crystals,  interwoven  confusedly.  (Ojbbs.)~t Also  at  Portsmouth,  in 
acicular  crystals,  radiated  in  groups,  in  a  porphyritic  hornblende. 
(Mac LURE,) — Also  at  Kxeter,  in  very  beautiful  groups  of  radiating 
eiystals.  (J*  F,  ^  S.  JL,  Dan j.J^^ln  Maine^  at  Topsham^  Brunswick^ 
&c.  It  is  sometimes  in  crystals,  but  usually  granular  or  compact,  in 
veins  traversing  granite,  gneiss,  greenstone,  and  other  primitive  aggre- 
gates. Veins  of  granular  Epidote,  more  than  a  foot  in  width,  and 
containing  quartz  and  schorl  intermingled,  sometimes  traverse  granite. 

Species  49.     CINNAMON  STONE.    Jameson. 

SanebtriB.  Wemtr.     Enonite.  Bauy,     Cinnamon  Stone.  AUdn,  PWttpi*    Varietf  of  Idofem. 

This  rare  mineral  occurs  in  fragments,  or  in  small  angular  or  rounded 
masses,  which  are  often  traversed  by  numerous  fissures.  Its  colors  are 
hyacinth  red,  yellowish  brown,  honey  yellow,  and  brownish  orange* 
When  held  near  the  eye,*it  usually  appears  yellow.  It  is  more  or  less 
transparent,  or  only  translucent.  Its  fracture  is  imperfectly  conchoidal. 
and  has  a  shining  and  slightly  resinous  lustre.  It  scratches  quartz  with 
tome  difficulty ;  and  its  specific  gravity  varies  from  3.50  to  3.64. — It  pos- 
sesses natural  joints,  which  are  usually  indistinct,  and  parallel  to  the 
•ides  of  a  rliombic  prism,  whose  angles  are  about  102°  40'  and  77°  20'. 
Before  the  blowpipe  it  melts  with  ebullition  into  a  blackish,  or  dark 
greenish  enamel.  It  contains  silex  38.8,  lime  31.25,  alumine  21.2, 
oxide  of  iron  0.5  ;=  97.75.  CA'Li*Pif  or jy.j 

The  Cinnamon  Stone  is  brought  from  Ceylon,  where  it  is  found 
in  the  sand  of  rivers.  It  also  occurs  in  tlie  same  island  in  gneiss  witk 
nlularia  and  quartz.  (DAvr.) 

It  Is  sometimes  employed  in  jewellery ;— and  may  be  distinguished 
#roni  the  zircon  by  the  strong  double  refraction  of  the  latter ;  and 
A-om  the  garnet,  in  most  cases,  by  transmitting  a  yellow  light  when 
held  near  the  eve. 

Species  50.     IDOCRASE.    Hauv.  Brongniart. 

Tcrarian.  IVemer,  Jamti»n,    La  Vefurienne.  Brochant,    Idoerase.  Aikin,  PhilU^,    UUkntU 

Httutmamu 

This  mineral  is  sometimes  massive,  and  very  often  in  prismatic  crys- 
'talSy  which  are  usually  short,  with  highly  polished  and  strongly  shining 
surfaces.  The  primitive  form,  of  which  Haiiy  has  described  eight  mod- 
ifications, is  a  four-sided  prism  with  square  bases,  and  one  side  of  the 
base  is  to  the  height  nearly  as  13  to  14 ;  hence  it  differs  but  littie  from  a 
cube,  and  is  divisible  into  triangular  prisms  for  the  integrant  psjrticles* 
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It  has  in  a  few  instances  been  observed  under  its  primitiTe  fornix— 
Sometimes  this  form  is  terminated  by  four-sided  pjrramids,  whose  faces 
correspond  to  the  sides  of  the  prism.  Sometimes  the  primitive  form  is 
converted  into  an  eight-sided  prism  (PI.  IV,  fig.  18.)  by  tmncatioiiB  oil 
its  lateral  edges,  and  is  terminated  by  four-sided  summits,  whose  Ter- 
tices  are  truncated  by  planes,  parallel  to  the  bases  of  the  prism ;  the 
oblique  faces  of  the  summits  are  inclinied  to  the  sides  of  the  prism,  on 
which  they  stand,  in  an  angle  of  127''  06',  and  the  truncatioiis  on 
the  lateral  edges  form  with  the  contiguous  sides  an  angle  of  135^«-— 
Sometimes  its  crystals  appear  to  be  short,  rectangular  prisms,  or  neariy 
cubes,  truncated  on  all  the  edges,  both  terminal  and  laterals — ^By  fiulher 
truncations  the  prism  acquires  sixteen  sides ;-  and  one  secondary  form, 
if  complete,  would  present  ninety  faces.  The  lateral  faces  are  often 
feebly  striated  in  the  direction  of  their  length.  The  crystals  are 
sometimes  tabular ;  and  sometimes  grouped. 

Idocrase  scratches  glass  and  feldspar,  and  differs  but  little  in  hard- 
ness from  quartz.  Its  fracture  is  uneven  or  a  little  conchoidal,  and 
more  or  less  shining  and  resinous. — Its  colors  vary  from  brownish- 
and  yellowish  green  to  blackish  green,  brown,  yellowish,  reddish,  or 
blackish  brown,  reddish  yellow,  and  it  is  sometimes  blue.  It  is  often 
translucent,  sometimes  transparent,  and  sometimes  nearly  or  quite 
opaque. — It  possesses  double  refraction,  and  varies  in  specific  gravity 
from  3.08  to  3.44. 

The  massive  varieties  have  sometimes  both  a  granular  and  foliated 
structure.  ' 

(Chemical  characters.)  By  the  blowpipe  it  very  easily  melts  into  a 
yellowish  translucent  glass,  which  afterwards  becomes  black.  (Brovg- 
NURri)  From  the  Idocrase  of  Vesuvius,  Klaproth  obtained  ailex 
S5.5,  lime  33.0,  alumine  2S.25,  oxide  of  iron  7.5,  oxide  of  manganese 
0.25;=  98.5 — and  in  that  of  Siberia  he  found  silex  4:2.0,  lime  34i), 
alumine  16.25,  oxide  of  iron  5.5,  with  a  trace  of  manganese ; as  97,75. 

(Distinctive  characters.)  It  sometimes  resembles  the  garnet ;  but 
the  latter  is  heavier,  its  faces  arc  in  general  less  higlily  polished,  it  is 
less  easily  fusible,  and  does  not  yield  a  translucent  glass. — The  Idocrase 
and  meionite  are  sometimes  in  octaedral  prisms,  whose  lateral  fiices 
have  the  same  incidence ;  but  the  faces  of  the  tetraedral  summits  of 
the  Idocrase  are  inclined  to  each  other  at  129°  30',  and  those  of  the 
meionite  at  about  136**;  and  further,  the  meionite  melts  with  effer- 
vescence into  a  spongy  glass^ — ^The  clirysolite,  olivine,  and  zircon  are 
infusible. 

Var.  1.  EGERAN.*  Werner.  It  is  sometimes  in  small  crystals, 
nearly  or  quite  opaque,  and  possessing  a  deep  or  reddish  brown  color. 

*  Erevan.  Jmnettfu  PhUUpt. 
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Their  form  is  a  four-sided  rectangular  prism*  whose  lateral  edges  are 
sometimes  truncated  bj  a  plane,  which  forms  with  each  contiguous  face 
an  angle  of  1S5®.  Sometimes  the  lateral  edges  arc  replaced  by  two  or 
three  planes.  The  lateral  faces  arc  often  deeply  striated,  and  some- 
times convex. — ^This  variety  has  a  structure  more  or  less  foliated,  and 
is  divisible  in  directions  parallel  to  the  sides  and  bases  of  a  four-sided 
prism.  Its  lustre  is  somewhat  shining  and  vitreous.— -It  also  occurs 
in  masses,  composed  of  prismatic  concretionStr— It  scratches  feldspar, 
but  not  quartz.    Its  specific  gravity  is  3.29. 

Before  the  blowpipe  it  melts  into  a  black  scoria.  It  contains, 
according  to  Borkowski,  silex  41,  alumine  22,  lime  22,  magnesia  3, 
iron  6,  manganese  2,  potash  1  ;=:9r. 

It  is  found  in  Bohemia,  near  Eger ;  and  hence  its  name.  It  is 
there  associated  with  quartz,  in  a  bed  of  feldspar  and  hornblende, 
in  mica  slate. 

(Geological  situation  and  Localities.)  Idocrase  is  found  abundantly 
near  Vesuvius,  in  the  cavities  of  rocks,  which  have  been  ejected  by  the 
▼olcano  unaltered,  and  which  are  composed  chiefly  of  quartz,  feldspar, 
Jnica,  and  carbonate  of  lime ;  the  same  rocks  contain  also  garnets,  hom- 
Uende*  meionite,  sommite,  zeolite,  &c. — In  the  valley  of  Fassa,  in  the 
Tyrol,  massive  Idocrase  forms  beds  several  feet  thick,  associated  with 
oalcareous  spar,  in  primitive  greenstone.   (BBoccHi,)~r'^ear  Monte 
liosa,  Idocrase  occurs  in  veins,  traversing  gneiss ; — and  at  San  Lorenzo, 
in  Spain,  in  the  same  rock  with  hornblende,  garnets,  &c. — In  Piedmont^ 
on  the  plain  of  Mussa,  in  serpentine,  which  is  also  traversed  by  veins 
of  massive  Idocrase ;  at  Corbassiera,  it  is  oil  green ;  and  at  Balme,  it  is 
1>rown  in  talc  slate. — In  Ireland,  at  Kilranelagh,  it  is  found  in  a  prim- 
itive rock,  composed  of  quartz,  feldspar,  and  garnet.— Crystals  from 
Liberia  have  been  observed  1^  inch  in  lengths — In  Norway,  at  Souland, 
it  occurs  blue,  and  is  associated  with  the  Thulite^ — In  Kamschatka,  at 
"the  mouth  of  the  Achtergada,  which  flows  into  the  WUui,  Idocrase 
occurs    in    steatite,    serpentine,  &c.  and  has  been  called    Wiluite. 
The  Lohoite  of  Berzclius,  or  Gahnit  of  the  Chevalier  Lobo  da 
Silviera,  appears  to  be  a  variety  of  Idocrase.    It  is  found  at  Gokum,  in 
Sweden,  in  primitive  limestone,  and  occurs  amorphous,  or  in  irregular, 
striated  prisms  of  a  dark  olive  green  with  a  tinge  of  brown.    It  scarcely 
differs  in  composition  from  the  Siberian  Idocrase,  whose  analysis  has 
been  already  given. 

(Semarks.)    The  term  Idocrase  is  derived  from  the  Greek  thm, 

Jormt  and  .x^ttrtf,  muvture ;  indicating  that  its  forms  are  a  mixture 

of  the  forms  of  certain  other  minerals. — ^The  Idocrase  is  sometimes 

employed  as  an  ornamental  stone,  particularly  in  Italy,  where  it  is 

sometimes  called  Volcanic  chrysolite  or  hyacinth. 
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SpEcns  51.    MEIONITE.    ffjur. 

Mcioniu  Wtmtr*  Bautmann,    Moonite*  Bfchant,  Jametm.  Bnngnktrt*  AikUu  PkttUpsi, 

The  Meionite  occurs  in  grains^  or  small  shining  crystals*  It  some- 
times presents  a  rectangular  four-sided  prism,  tenninated  bj  four-sided 
pyramids,  whose  faces  correspond  to  the  lateral  edges.  But  its  more 
common  form  is  an  eight-sided  prism,  or  a  four-sided  prism,  truncated 
on  its  lateral  edges,  and  terminated  bj  low  four-sided  pyramids,  whose 
faces  make  with  the  lateral  planes,  on  which  they  stand,  angles  of  121^ 
45^,  and  are  inclined  to  each  other  at  about  136^. — Sometimes  the 
prism  has  sixteen  sides,  and  some  of  the  edges  between  the  prism  and 
pyramid  admit  truncations^ — The  primitive  form  is  a  right  prism 
with  square  bases,  of  which  one  side  is  to  the  height  of  the  prism 
nearly  as  9  to  4. 

It  scratches  glass.  Its  structure  is  foliated,  parallel  to  the  sides 
of  the  primitive  form ;  its  cross  fracture  a  little  conchoidal ;  and  its 
lustre  shining  and  vitreous.  It  is  translucent,  and  sometimes  transpa- 
rent, but  traversed  by  small  fissures.  It  is  limpid  or  grayish  white, 
and  sometimes  white.    Its  specific  gravity  is  between  2.5  and  2.7. 

Before  the  blowpipe  it  easily  melis  with  a  lively  ebullition  and  some 
noise,  into  a  white,  spongy  glass.  (Leliefre.)  But  Gmelin  found  it 
infusible.  It  contains,  according  to  Borkowski,  silex  46.0,  alumine  3S5, 
lime  20.0,  soda  0.5  ;=b99.  The  analysis  of  Gmelin  gives  silex  40.8^ 
alumine  S0.6,  lime  22.1,  soda  and  lithia  2.4,  oxide  of  iron  1.0,  caiiNmic 
acid  with  some  loss  S.l.  But  another  specimen  yielded  Arfvedson  silex 
58.7,  alumine  19.9,  lime  1.3,  potash  21.8,  oxide  of  iron  0.4;B3l02.t. 

(Distinctive  characters,)  An  attention  to  the  chemical  characters, 
and  tlie  measures  of  the  angles  or  edges  about  the  terminating  pyramids 
will,  in  general,  be  sufficient  to  discover  lines  of  distinction  between 
this  species,  and  the  zeolite,  idocrase,  harmolome,  and  nephelinei 
especially  as  the  terminating  pjTamids  of  the  Meionite  are  lower 
than  those  of  similar  forms  in  the  other  minerals. — ^The  Meionite 
much  resembles  the  Scapolite  in  the  measures  of  its  angles  ;  but 
the  terminating  faces  of  the  Scapolite  stand  on  the  lateral  faces  rf 
the  primitive  form,  whereas  in  the  Meionite  they  correspond  to  the 
iruncated  lateral  edges  of  the  primitive  form. 

The  Meionite  has  been  found  chiefly  at  Mount  Somma,  near 
Vesuvius;  and  usually  adheres  to  fragments  of  carbonate  of  lime, 
which  are  unaltered  by  fire.  It  is  accompanied  by  nepheline,  cey- 
lanite,  &c.    It  is  said  to  occur  also  at  Capo  di  Bove,  near  Rome. 

Its  name  is  derived  from  the  Greek  /Atimt,  ^ss,  indicating  the 
lowness  of  the  terminating  pyramids,  and  the  consequent  shortness 
«f  the  axis  of  the  primitive  form. 
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Specie^  52.    BYSSOLITE.    Sjussume. 

ByttdUttw  BnngnktrL   TvieCy  of  ArakntkoMei  Mmif,   Byvofite.  PMO^n   BjooKli. 

Little  is  yet  known  concerning  this  rare  mineral.  It  occurs  in 
▼eiy  delicate  filaments,  which  are  asuall j  short ;  and,  though  some- 
what stiff,  are  still  flexible  and  elastic  They  are  attached  perpen- 
dicularlj  to  the  surface  of  other  minerals,  sometimes  resembling  a 
land  of  moss.  Their  color  is  olive  green,  or  brownish  yellow,  and 
their  lustre  a  little  silky. 

It  contains,  according  to  Saussure,  silex  S4,  alumine  43,  lime  9» 
oxide  of  iron  19. 

It  has  been  found  in  the  Alps;  and  near  (Ksans,  in  France, 
where  it  is  attached  to  gneiss. 

Its  name  appears  to  be  derived  from  the  Greek  /Svtfv*^,  a  kind 
of  jbur,  and  Ai#0«,  a  stone. 

Jameson  places  the  Byssolite  under  actynolite ;  and  Hafly  arranges 
it  under  amiahthoi'de. 

Specie s  53.    PREHNITE.    Haut. 


Werner*  Bauenumn.    Prinafttie  Prahnlte.  Jmnaeiu   VttkMitb,  Brmigniart»  Br§eham» 

Aikin.  PhUttpt. 

This  substance  appears  to  be  always  the  result  of  crystallization. 
It  is  sometimes  massive,  and  sometimes  in  crystals,  whose  forms  are 
often  indeterminable  in  consequence  of  their  aggregation.  Tlie  prim- 
itiTe  form,  which  it  sometimes  presents,  is  a  right  prism,  whose  bases 
are  iliombs  with  angles  of  about  103°  and  77^.  This  prism,  however, 
as  wdl  as  all  the  distinct  crystals  of  Prehnite,  have  a  tabular  form, 
widi  four,  six,  or  eight  sides. 

Jts  structure  is  imperfectly  foliated,  parallel  to  the  base  of  the 
primitite  form.  Its  fracture  is  uneven,  and  sometimes  slightly  con- 
choidal,  or  splintery.  Its  lustre  is  moderate,  and  somewhat  pearly. 
It  scratches  glass,  though  sometimes  feebly,  and  often  it  gives  sparks 
mth  steel.  Its  specific  gravity  usually  lies  between  2.6  and  3.1. 
It  is  electric  by  heat,  but  both  electric  poles  seem  to  have  the  same 
configuration,  contrary  to  the  usual  fact 

A  peculiar  light  green  color  is  somewhat  characteristic  of  this 
mmeral.  Its  color  however  varies  from  apple  green  to  greenish 
white  or  nearly  white ;  and  sometimes  it  has  a  tinge  of  yellow  or 
is  yellowish  gray.  When  partially  decomposed,  it  often  assumes 
«  doll  white.    It  is  more  or  less  translucent,  or  even  transparent. 

(Chemical  eharacten.)  It  intumesces  considerably  before  the 
Uowpipe,  and  then  melts  into  a  porous  slag  or  enamel,  sometimes 
greenish  or  greenish  black ;  but  the  color,  at  least  in  some  specimens. 


STB  PREHNITE. 

appears  to  depend  on  the  clegree  of  heat  A  specimen  from  the  Cape 
of  Good  Hope  yielded  Klaproth  silex  43.8»  alumine  30.33,  lime  18^3, 
oxide  of  iron  5.66,  water  1.83  ;s 99.95.  In  a  fibrous  Prehi|ite  from 
near  Glasgow,  Thomson  found  stlex  43.6,  alumine  23.0,  lime  SiSLS, 
oxide  of  iron  2.0,  water  6.4  ;s  97.3. 

(Distinctive  characters.)  It  resembles  the  stilbite ;  but  the  latter 
is  less  hard,  and  its  lustre  is  more  pearly^— It  does  not,  like  zeolite, 
form  a  jelly  with  acidlB.-— Its  mode  of  fusion  distinguishes  it  firora 
feldspar. 

Var.  1.  ORYSTALLizKD  PREHNrTE.  The  crystals  of  Prehnite,  thou|^ 
sometimes  prismatic,  are  generally  tabular.  Sometimes  they  present 
themselves  in  rhomboidal  or  hexagonal  tables,  insulated  and  distinct, 
with  smooth  shining  surfoces.  The  hexagons  may  be  viewed  as  rhom- 
boidal tables,  truncated  on  their  two  acute  edges ;  and  the  eight-sided 
table  is  sometimes  described  as  a  four-sided  prism,  whose  extremities 
are  bevelled,  and  the  edges  of  the  bevelments  truncated.  These  tabu- 
lar crystals  arc  often  grouped.  Sometimes  the  groups  are  composed 
of  rhomboidal  or  hexagonal  plates  a  little  curved,  touching  each  other 
in  tlie  middle  only,  and  diverging  somewhat  toward  their  extremities ; 
hence  these  groups  resemble  a  fan  or  a  sheaf. 

2.  KoupuouTE.*  B  ROC  HA  NT,  It  occurs  iu  minute,  rhomboidal 
plates,  of  a  greenish  or  yellowish  white,  translucid,  glistening^  and 
a  little  pearly. — ^Its  name  is  from  the  Greek  ifv^%$,  li^»  and 
Ai^«€,  a  stone. 

It  has  been  found  in  the  Pyrenees,  adhering  to  carbouate  of  lime ; 
also  grouped,  or  scattered  upon  the  aides  of  cavities  in  a  hornblende 
rock,  and  mixed  with  chlorite,  epidote,  and  asbestus. 

3.  FIBROUS  or  MASSIVE  PREHNiTE.f  This  Variety  embraces  those 
crystalline  masses  of  Prehnite,  whose  texture  is  usually  fibrous  or 
radiated,  and  sometimes  nearly  or  quite  compact.  It  is  often  in  small 
globular  or  reniform  masses,  radiated  from  the  centre ;  many  of  these 
masses  are  sometimes  united. — In  other  cases  tlie  fibres^  are  parallel, 
or  but  slightly  divergent 

Sometimes  the  mass  is  composed  of  small  laminae  promiscuously 
intermingled.  In  fine,  these  masses  are  sometimes  so  compact,  that 
a  fibrous  structure  is  scarcely  discernible  or-  appears  only  in  certain 
parts. — Fine  crystals  are  found  in  the  cavities  of  massive  Prehnite. 

(Geological  sitwaHon  and  Localities,)  This  mineral  was  first 
brought  from  the  Cape  of  Good  Hope  by  Colonel  Frehn ;  and  hence 
its  name*    It  is  generally  of  a  purer  green  than  that  found  in  Europe, 

*  Prdodte  KoophoKte.  BrwignUtrt,    Prdinite  laraelHfonne,  riiomboidale.  //any. 
tPnhMite  flbmne— flobulilbnne  ndi^«^— comfMcte.  if«uy.      Prehnite  eompACte.  Br#y^fniffrf. 
Tifkak,  Werner,    Fibrow  Prclmite.  Jametan. 
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and  smnetimes  forms  considerable  madgesw— In  Oisans,  France,  crjs- 
tallized  Prehnite  occurs  in  a  steatitic  rock,  whose  beds  are  contained 
in  primitive  greenstone,  gneiss,  or  hornblende  rock,  and  is  sometimeSf 
impr^;nated  with  chlorite,  which  seems  to  render  its  crystals  more 
regular.  At  St  Christophe,  it  is  associated  with  axinite  in  veinSs 
that  traverse  granite. — ^In  Tuscany,  it  occurs,  both  crystallized  and 
massive,  in  an  aggregate  of  jade  and  dtallag&r— In  Germany,  the 
fibrous  Prehnite  is  found  near  Oberstein  in  globular  masses  in  a 
porphyry  or  amygdaloid ;  it  accompanies  or  even  contains  carbonate 
of  copper  and  native  copper. — ^In  Scotland,  near  Edinburgh,  Gla^w, 
&c.  it  exists  in  secondary  greenstone,  and  is  sometimes  in  veins 
with  parallel  fibres.  In  the  North  of  Scotland,  it  occurs  botryoidal 
in  gneisSd — ^In  England,  at  Pouck  Hill,  in  Staffordshire,  with  sulphate 
of  barytes;  and  also  at  Woodford  in  trap  rocks^— In  the  valley  of 
Fassa,  in  the  Tyrol,  it  occurs  in  amygdaloid  with  zeolite,  and 
sometimes  native  copper^— -It  is  often  associated  with  zeolite  in 
greenstone. 

In  the  United  States.  In  JViav  Jersey,  at  Scotch  Plains  and  Patter- 
son, in  secondary  greenstone,  where  it  forms  fibrous  masses,  on  the 
surface  of  which  it  appears  in  small  crystals ;  its  color  varies  front 
greenish  white  to  deep  emerald  green. — Near  .Newark  bay,  it  occurs 
in  light  green  radiated  masses,  sometimes  one  foot  in  diameter; 
sometimes  it  is  almost  compact  with  a  specific  gravity  of  3.14^ 
(Fierce  S[  Tor  ret,) — In  Mw  Fork,  on  Statcn  Island,  in  rolled 
masses  of  greenstone.  (Pierce,) — In  Comuecticut,  near  New  Haven, 
it  exists  in  secondary  greenstone,  which  also  contains  zeolite.  The 
Prehnite  occurs  in  veins  or  in  nodules,  with  a  radiated  structure* 
sometimes  with  crystals  on  the  surface ;  at  the  Pine  rock,  it  forms 
perpendicular  veins,  rarely  more  than' one  fourth  of  an  inch  in 
thickness ; — also  at  Woodbury,  in  mammillary,  botryoidal,  and  almost 
globular  masses,  of  a  delicate  green,  in  secondary  greenstone  ^— also 
at  Berlin.  (Silliman,)-'-^A1so  near  Simsbury,  between  that  place 
and  Wintonbury^  it  is  abundant  in  mammillary  masses,  either  loose 
or  imbedded  in  greenstone;  sometimes  it  lines  the  whole  internal 
snrface  of  cavities  in  greenstone,  and  is  associated  with  crystallized 
carbonate  of  lime.  (Hat den,) — In  Massachusetts,  in  Brookfield,  Wa- 
tertown,  and  Charlestown.  At  the '  last  mentioned  place,  it  occurs  in 
greenstone,  and  presents  rhomboidal  or  hexagonal  tables,  or  radiated 
masses,  and  has  the  usual  colors  of  Prehnite.  (WAri^RHousE.)'^A\9o 
at  Deerfield,  incrusting  columnar  greenstone,  or  traversing  it  in 
^eins.  (HncHcocK.) — Also  in  Lynn,  at  Nabant,  fibrous.  (Webster,) 
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8PBCIE9  54.    JEDELITE*    Kirwav.  BxoNGiftART* 

The  onlj  description  of  this  mineral^  hitherto  published,  is  that 
of  Mr.  Kirwan,  who  did  not  himself  possess  a  specimen. 

It  occurs  in  tuberous  masses,  whose  fracture  is  generally  fibrous, 
sometimes  splintery*  and  nearly  dull.  It  gires  fire  with  steel ;  and 
its  specific  gravity  is  2.71.  Its  color  is  light  gray,  sometimes  tinged 
with  red ;  also  brown  or  green  with  shades  of  yellow. 

Before  the  blowpipe  it  intumesces,  and  melts  into  a  frothy  man. 
It  contains  silex  62  to  69,  alumine  18  to  20,  lime  8  to  16,  water  3 
to  4.  (BsaGMJN.) 

It  has  been  found  only  at  Adelfors  and  Messeberg,  in  Sweden, 
in  the  fissures  of  greenstone  or  rocks  of  hornblende. 

It  is,  perhaps,  a  rariety  of  Stilbite. 

Species  55.    STILBITE.    Hjur.  BRovcsiARr. 

tllflettiiser  ZeoUth  tnd  StnUlgcr  Zeonth.  Werner,   Foliated  ZeoUte  and  Radktei  ZMUle.  Jtane***. 

Stilfait.  BmumoMU    Stilbite.  AUdn.  PhiUipe. 

This  mineral  was  once  associated  with  zeolite,  from  which,  howeTer, 
it  differs  in  several  important  characters. 

Its  structure  in  one  direction,  which  is  parallel  to  two  oppoute 
•ides  of  the  primitive  form,  is  perfectly  foliated,  the  folia  being  ofteA 
slightly  curved.  In  other  directions,  its  fracture  is  uneven  or  adliie- 
what  conchoidal.  Its  lustre,  except  on  the  cross  fracture,  ia  shinipi^ 
and  almost  invariably  pearly.  The  lustre  of  the  red  and  brown  varieties 
is  often  a  little  metallic— -It  name  is  from  the  Greek  TrtxQtt^  to  tUtne. 

The  Stilbite  scratches  carbonate  of  lime,  but  scarcely  glaaa.  It  is 
translucent,  and  sometimes  transparent.  Its  color  is  usually  whit^ 
cither  pure,  or  shaded  with  gray,  yellow,  or  red ;  it  also  occurs  brown, 
yellowish  brown,  orange  red,  flesh  or  brick  red,  &c.  It  is  not  electric 
by  heat ;  and  its  specific  gravity  is  between  2.13  and  2.50. 

The  primitive  form  of  its  crystals  is  a  four-sided  prism,  whose 
bases  are  rectangular  parallelograms,  of  which  the  sides  and  the 
heiglit  of  the  prism  are  as  the  numbers  3,  5,  2 ;  its  integrant  partides 
have  tlie  same  form. 

Of  the  primitive  form,  which  it  sometimes  presents,  Haliy  has 
described  five  modifications.  One  of  these  is  a  four-sided  prism  (PI.  IV, 
fig.  19.),  terminated  by  four  faces.  The  sides  are  hexagonal,  and  the 
summits  are  sometimes  truncated,  as  in  the  figure ;  when  the  trunca- 
tion is  near  the  base,  the  faces  of  the  summits  appear  like  truncatioDS 
on  the  solid  angles.  Sometimes  this  prism  is  so  compressed,  that  it 
becomes  a  six-sided  table,  bevelled  on  four  of  its  edges. — ^Another  form 
is  an  oblique-angled,  four-sided  prism  (PI.  IV,  fig.  20.),  truncated  on 

opposite,  lateral  edges.    Two  edges  of  tliis  prism  contain  an  angle 
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uf  130*^  24',  and  the  solid  angles,  formed  by  the  same  edges  vith  the 
base,  are  truncated.  This  crystal  may  be  called  a  six-sided  prism, 
and  sometimes  all  its  solid  angles  are  truncated. 

These  crystals,  sometimes  acicular,  are  often  grouped,  sometimes 
in  bundles,  resembling  a  fan  or  shexif,  and  sometimes  in  globular 
■lasses,  radiating  from  the  centre,  &cw-^uch  masses,  when  broken, 
often  present  zjibrous  structure,  either  broad  or  narrow. 

The  Stilbite  also  occurs  in  foliated  masses,  in  which  the  folia  some- 
fimes  radiate  from  a  centre  or  axis,  or  are  cunred« — ^Sometimes  also 
its  texture  becomes  nearly  or  quite  compact ^  with  a  diminished  lustre. 

(Chemical  characters*)  On  hot  coals  it  whitens  and  exfoliates. 
Before  the  blowpipe  it  intumesces,  and  melts  into  a  white»  spongy 
enamel.  It  contains  silex  52.0,  alumine  17.5,  lime  9.0,  water 
18.5;=  97.  (Vausiuelis.)      It  does  not  form  a  jelly  with  acids. 

(Distinctive  characters.)  It  differs  from  zeolite  in  not  becoming 
elecfric  by  heat,  or  forming  a  jelly  with  acids,  and  also  in  its  structure. 
—•it  is  less  hard  than  prehnite,  and  undergoes  changes  on  hot  coals^ 
which  that  mineral  does  not. 

(Geological  situation  and  Localities.)  The  Stilbite  sometimes 
•ccurs  in  the  fissures  of  primitive  rocks.  It  is  also  associated  with 
seolite  in  amygdaloid,  greenstone,  and  other  trap  rocks;  and  some* 
times  with  chabaiiie,  carbonate  of  lime,  &c. — Tn  Scotland,  at  Strontian, 
it  18  in  veins  of  sulphuret  of  lead,  &c.  and  is  sometimes  red.  At 
Carbeth,  in  Stirlingshire,  it  occurs  in  fine  specimens,  both  foliated 
and  radiated,  of  a  red  color. — In  the  Faroe  islands,  in  trap  rocks, 
finely  crystallized  in  rectangular  prisms,  which  are  sometimes  one 
inch  in  length  and  three  fourths  of  an  inch  thick.  (Allan.) — In 
Norway*  at  Arendal,  it  is  brown,  but  still  pearly,  and  associated 
with  hornblende,  magnetic  iron,  &c.  in  primitive  rocks.— At  Andreas^ 
berg,  in  the  Harz,  it  is  associated  with  galena,  &c.  in  transition  rocks. 
—In  the  Tyrol,  it  appears  in  little  pearly  plates  of  an  orange  red,  or 
in  globular  masses  with  a  dull  fracture. — In  Guadaloupe,  at  Malendure, 
one  league  N.  of  Pigeon  island,  in  small  red  prisms  in  a  current  of  red 
cinders,  and  in  loose  masses  of  lava — also  near  Vesuvius.  (Mac lure.) 

In  the  United  States.  In  J^Tew  Jersey,  at  Scotch  Plains,  in  foliated 
and  fibrous  masses  in  greenstone ;'— at  Patterson  also  in  secondary 
peenstone,  where  it  occurs  both  in  crystals  and  globular  masses ; 
its  crystals,  either  insulated  or  variously  grouped,  are  elongated, 
rectangular  four-sided  tables,  or  four-sided  prisms,  terminated  by 
foar  faces,  corresponding  to  the  lateral  edges,  and  so  compressed, 
that  they  appear  to  be  six-sided  tables,  bevelled  on  four  of  the 
smaller  faces;  they  are  white,  translucent,  and  pearly;  it  is  often 
associated  with  prehnite.   (Fierce  ^  ToRMsr.J'-^Jn  Mw  Fork, 
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near  West  Farms^  in  radiated,  bladed  crystals,  or  in  imp^ifect 
crystals  confusedly  aggregated,  in  veins  traversing  gneiss;  its  ccdor 
varies  from  pale  to  deep  red.  (Pierce  Sf  ToJ?i?£r.j— Also  at  the 
same  place,  near  Bronx  creek,  in  white,  six-sided  tables,  in  an 
aggregate  of  epidote,  hornblende,  qnartz,  and  carbonate  of  lime. 
(Morton,) — In  Connecticut  at  Woodbury,  well  characterized,  in 
secondary  greenstone.  (Sillimas.) — In  MassadhusetU^  at  Deeriield, 
in  secondary  greenstone,  in  small,  well  defined,  white  crystals,  gen- 
erally pearly,  and  usually  associated  with  chabasie.  (Hmtcmcock.) 

Species  56.     ZEOLITE. 

Itfiorfpe.  Havy.  BrtngnktrU  Mkifu  PhUlipt.    ^^nJ-Tr-tlith  '"rmrmrrftirf  f rnlifli,  iiilUfWiitlilli 

H^erner,    Priunatie  Zeolite.  Jamemu    Zeolith.  Hauimann, 

The  Zeolite  is  sufficiently  hard  to  scratch  carbonate  of  lime,  and 
sometimes  the  softer  kinds  of  glass  in  a  slight  degree.  It  is  electric 
by  heat,  one  summit  of  its  prisms  becoming  positive  and  the  other 
negative  ;  the  latter  is  usually  that  summit,  which  was  connected 
with  tlie  gangue.      Its  specific  gravity  is  between  2.08  and  2.30. 

It  is  usually  translucent,  sometimes  transparent,  and  exhibits  doa- 
ble refraction.  Its  prevailing  color  is  white,  either  pure,  or  with  shades 
of  gray,  yellow,  green,  or  red ;  it  is  also  yellow  or  brownish  yellow. 

The  Zeolite  is  sometimes  in  distinct  crystals,  whose  surfaces  have 
a  strong  lustre,  slightly  pearly.  Tlieir  natural  joints  are  parallel  to 
the  sides  of  a  quadrangular  prism,  with  square  bases,  which  is  die 
primitive  form.  This  form  differs  but  little  from  a  cube  ;  for  any  one 
side  of  the  base  is  to  the  height  of  the  prism  nearly  as  9  to  8.  Its 
integrant  particles  arc  triangular  prisms.   (See  remarks  on  Zeolite.) 

It  sometimes  presents  tlie  primitive  form,  of  which  Haily  has  de- 
scribed five  modifications.    Its  more  common  f'>rms  are  the  following. 

A  four-sided  prism,  terminated  by  fofir-sided  pyramids,  whose 
faces  make  with  the  lateral  planes,  on  which  they  stand,  angles  of 
114^  06'.  This  prism  'is  sometimes  ti'uncated  on  its  lateral  edges; 
and  sometimes  so  compressed,  that  it  becomes  a  six-sided  table,  bev- 
elled on  its  four  smaller  sides. — Sometimes  the  faces  of  tlie  summits 
correspond  to  the  lateral  edges  of  tlie  prism,  and  the  vertices  of  the 
summits  are  also  truncated.  Certain  faces  also  are  sometimes  much 
elongated  at  the  expense  of  others. — These  crystals,  sometimes  acicii- 
lar,  or  even  capillary,  arc  variously  grouped,  and  often  so  closely 
applied  to  each  other,  tliat  the  termiuatious  only  appear. 

2^1ite  is  very  often  in  %mall  fibrous  masses,  produced  by  the 
Aggregation  of  acicular  or  even  capillary  crystals. 

These  masses  are  often  composed  of  several  fascicular  groups  of 
te  crystals ;  and  in  each  group  the  crystals  or  fibres  diverge  or 
radiate  from  one  point,  and  at  the  surface  frequently  appear 
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diatinct  from  each  other,  or  exhibit  pyramidal  terminationa.— -Some- 
times the  mass  is  reniform  or  globular,  with  fibres  radiating  from  the 
centre,  and,  when  broken,  exhibits  a  stellular  aspect  The  reniform 
masses  are  sometimes  composed  of  very  white  fibres,  delicate  as  those 
qf^cottoiu*«-In  fine,  the  fibres  are  sometimes  so  minute  and  intimately 
muted*  that  the  mass  appears  compact,. and  its  fracture  splintery, 
especially  near  the  centre. 

Thf  longitudinal  fracture  of  these  masses  is  almost  always  fibrous. 
The  fibres,  usually  divergent,  are  sometimes  extremely  minute  and 
delicate,  and  sometimes  so  broad,  that  the  fracture  appears  foliated* 
Its  lustre  is  glistening  and  more  or  less  pearly  or  silky.  The  cross 
fracture  is  uneven  or  imperfectly  conchoidal. 
Some  Zeolites  phosphoresce  by  friction. 

(Chemkal  characters,)    Before  the  blowpipe  it  melts  with  very 
considerable  intumescence  or  ebullition  into  a  whitish,  spon^  enamel, 
attended  by.  a  little  phosphorescence.    Hence  its  name,  from  the  Greek 
^f«,  to  toil,  and  a/^«(,  a  ttone.    When  reduced  to  powder,  and  thrown 
into  nitric  acid,  it  is  converted  into  a  jelly  in  the  course  of  a  few  hours, 
unless  the  quantity  of  acid  be  too  great.    According  to  Vauquelin, 
it  contains  silex  50.24,  alumine  S9.3,  lime  9-46,  water  10.0;ss99. 
Pelletier  obtained  silex  50,  alumine  20,  lijne  8,  water  ££.  But  the  anal- 
yses of  Smithson  Tennant  and  others  give  a  very  different  composition. 
In  a  crystal  of  Zeolite,  furnished  him  by  Haiiy,  he  found  silex  49.0« 
alumine  STJO,  soda  17.0,  water  9.5 ;» 102.50.    In  another  specimen^ 
Gdilen  found  silex  54.4,  alumine   19.7,  lime  1*6,  soda  15.0,  water 
9^  ^aa  100.5.    A  specimen  of  fibrous  Zeolite  yielded  Freyssmuth  silex 
44i6^alumine  £7.6,  lime  7.1,  soda  7.7,  water  14.1  ;t^  101.1.    The  Zeolite 
is  susceptible  of  spontaneous  decomposition,  probably  by  losing  its  water. 
(JHiHnctive  characters.)    Its  power  of  forming  a  jelly  with  acids, 
and  of  becoming  electric  by  heat,  will,  in  general,  easily  distinguish  it 
from  the  stilbite,  analcime,  chabasie,  and  harmotome«--7-The  prehnite 
18  harder  tlian  the  Zeolite,  and  does  not  form  a  jelly  with  acids. 
We  sutgoin  a  notice  of  three  varieties. 

Var.  1.  VATROLiTE.''^  Jameson,  Broscniabt.  It  usually  occurs 
in  small,  reniform,  rounded  or  irregular  masses,  composed  of  very 
minute  fibres.  The  fibres  diverge  or  even  radiate  from  a  centre ;  and 
are  sometimes  so  very  minute  and  close,  that  the  fracture  appears 
anore  or  less  compact  It  has  little  or  no  lustre. — Sometimes  also 
it  presents  minute  crystals,  especially  on  the  surface,  or  in  the 
cavities  of  its  masses ;  their  forms  appear  to  be  those  of  the  Zeolite. 
Its  colors  are  yellowish  white,  yellowish  brown,  pale  yellow,  some- 
times tinged  with  red,  and  whitish.     Different  colors  -or  shades  ot 

•  KtmMk  maim:  Bmumaim,  NMEolitlKe.  Jteiy.  VMnlitc.  Jitfn.  i^*j^^M. 
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color  are  usually  arranged  in  undulated  and  parallel  stripes.  It  it 
translucent  at  the  edges.  Its  angles  fceblj  scratch  glass;  and  Ha 
specific  gravity  is  about  2.20. 

Before  the  blowpipe,  it  easily  melts  into  a  white  glass,  which  often 
contains  small  bubbles.  In  nitric  acid,  it  forms  a  jelly  somewhat  thick, 
in  the  course  of  a  few  hours.  It  contains,  according  to  Rlaproth,  nlex 
48.0,  alumine  24.25,  soda  16.5,  water  9.0,  oxide  of  iron  I.r5;«s99^« 
Its  name  is  derived  from  im^rofi,  a  term  sometimes  applied  to  aoda. 

At  Roegau,  in  Suabia,  near  the  lake  of  Constance,  it  is  imbedded 
in  amygdaloid.  It  occurs  also  in  trap  rocks  in  the  island  of  Mull  and 
other  parts  of  Scotland. 

2.  MEALT  ZEOLITE.*  JjMEsos,  It  occurs  iu  opaquc,  dull,  fnable 
masses,  sometimes  reniform,  &c.  with  an  earthy  fracture,  and  a  yellow- 
ish, reddish,  or  grayish  white  color.  It  is  very  light,  and  not  electric 
by  heat^ — It  appears,  in  some  cases,  to  be  an  alteration  of  the  common 
Zeolite ;   and  sometimes  occurs  as  a  crust  'on  crystallized  Zeolite. 

S.  cRO0ALiTE.t  This  variety^  is  but  little  known.  Its  color  is 
brick  red,  or  orange.  It  is  sometimes  in  reniform  or  globular  masaeSk 
with  a  radiated  texture.    It  is  found  in  amygdaloid,  &c. 

At  Adelfors,  in  Sweden,  has  been  found  a  mineral,  which  Brong- 
niart  refers  to  the  Grocalite.  Like  the  mealy  Zeolite,  it  appears  in 
tender,  earthy  masses  of  a  brick  red  color.  With  nitric  acid  it  forms 
a  jelly,  which  disappears  in  a  few  hours.  The  same  amygdaloid  at 
Adelfors  seems  to  contain  both  Zeolite  and  stilbite  of  a  reddish  color. 

( Geological  situation.)  Zeolite,  which  never  occurs  in  large  masses, 
is  most  frequently  found  in  amygdaloid,  basalt,  greenstone,  and  clink- 
stone porphyry.  It  sometimes  incrusts  these  n)ck3,  or  is  disseminated 
in  them,  or  exists  in  veins.  Its  crystals  adhere  to  the  sides  of  fissures 
or  cavities  in  these  rocks,  or  its  globular  masses  entirely  fill  these 
cavities.  It  is  sometimes  associated  witli  prehnitc,  stilbite,  calcareous 
spar,  chalcedony,  native  copper,  &c. 

Zeolite  also  occurs  in  primitive  rocks,  as  granite,gneiss  and  greenstone. 

The  ease,  with  which  Zeolite  is  altered  by  fire,  is  a  strong  objection 
to  the  volcanic  origin  of  those  rocks,  in  which  this  mineral  is  found. 
Some,  indeed,  have  su^ested,  that  Zeolite  may  have  been  formed  in 
volcanic  rocks  by  filtration,  during  their  immersion  in  water.  To  this, 
however,  there  are  strong  objections.  Others  avoid  these  difiicnlties 
by  denying  the  existence  of  Zeolite  in  rocks  really  volcanic. — It  is 
asserted  by  Brongniart,  that  the  Zeolites  of  volcanic  countries  are 
never  found  in  recent  lavas.  Thus,  at  Etna,  Zeolite  occurs  only  in 
the  basalt,  which  forms  the  base  of  the  mountain,  and  has  not  been 
obaerved  in  the  actual  products  of  this  volcano. 

iPlTMrw  JiHotypt  altnle.  I7f»sr*      t  Meiotype  Cncilitc.  Bnngnleit, 
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(LoedUies.)  The  Zeolite  is  found  in  Iceland,  tlie  Faroe  islands, 
Scotland,  England,  Auvei^e,  Brittany,  Tyrol,  &c.  In  the  Faroe 
islands,  it  occurs  in  groups  of  transparent  diverging  needles  from 
<Hie  inch  to  two  inches  long,  perfectly  well  terminated ;  it  some- 
times embraces  native  copper.  (JiLLAN,)^~ln  the  isle  of  Staffa,  it 
is  abundant  in  amorphous  basalt,  but  seldom  occurs  in  that,  which 
is  perfectly  columnar.  (Mac  Culloch.) 

In  the  United  States.  In  Maryland,  near  Baltimore,  at  Jones' 
Falls,  in  a  vein  traversing  gneiss;  this  Zeolite  is  yellowish  with,  a 
pearly  lustre,  in  small  quadrangular  prisms,  with  pyramidal  termi- 
nations, and  is  accompanied  by  chlorite,  feldspar,  epidote,  &c  (Gil- 
Mos.)  Some  of  the  crystals  from  this  locality  exhibit  the  primitive  form 
of  the  Zeolite,  which  by  the  eye  cannot  be  distinguished  from  a  cube. 
In  Pennsylvania,  on  the  Schuylkill,  4  miles  from  Philadelphia,  in 
the  fissures  of  a  hornblende  rock;  it  is  white  with  a  pearly' lustre, 
in  laminse,  about  one  eighth  of  an  inch  thick.  (Waster.) — In  ^Pew 
Jers^t  At  Scotch  Plains  and  Patterson,  in  greenstone;  at  Patterson 
it  occurs  in  acicular,  four-sided  prisms,  which  often  radiate  from  a 
centre,— or  in  groups  of  delicate,  diverging  fibres ;  its  crystals  some- 
times traverse  prehhite.  (Fierce  if  TofijRsr.J'^ln  JV>ir  Fork,  near 
Bronx  creek,  at  West  Farms,  in  an  aggregate  of  epidote,  hornblende, 

quartz,  &c.    (Morton.) Also  near  the  city  in  primitive    rocks. 

(OjBBs,)^dn  Connecticut,  near  New  Haven,  in  horizontal  veins  in 
secondary  greenstone,  or  incnisting  the  surface  of  the  stone  ;  it 
is  in  crystals,  or  radiated  masses,  or  presents  the  mealy  variety. 
(8iLLiMAN.) — In  Massachusetts,  at  Deerfield,  forming  radiated  masses, 
about  the  size  of  buck  shot,  in  cavities  in  greenstone.  (Hitchcock.) 
—The  Zeolite  is  said  to  have  been  first  observed  in  primitive  rocks 
by  CkJ.  Gibbs,  near  New  York. 

(Remarks.)  The  term  Zeolite  was  introduced  ii^to  mineralogy 
in  1756  by  Cronstedt,  and  was  soon  afterwards  applied  to  several 
distinct  species  of  minerals.  In  1796,  M.  Haiiy  subdivided  the  Zeolite 
into  four  species,  viz.  Mesotype,  Stilbite,  Analcime,  and  Chabasie. 
The  mesotype  is  the  species  just  described  under  the  name  of  Zeolite. 

It  appears,  however,  from  the  observations  of  different  min- 
endc^sts,  that  the  Zeolite  still  includes  minerals,  possessed  of 
different  characters. 

In  1816,  Fuchs  and  Gehlen,  who  had  devoted  much  time  to  the 
subject,  proposed  a  division  of  the  Zeolite,  or  Mesotype  of  HaUy,  into 
three  species,  viz.  Natrolite,  Skolezite,  and  Mesolite. 

The  JSTdtrolite  of  these  mineralogists  occurs  in  four-sided  prisms, 
whose  angles  are  91°  05'  and  88°  55'; — ^is  not  electric  by  heat; — ^formsa 
jelly  in  acids;— and  contains  silex  48.0,alumiQe  £6,5,  soda  16.2,  water  9.3. 
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The  SkoUxUe  much  resemUes  the  natrolite  in  its  eiyBtalliiie 
forms ; — becomes  electric  by  heat ; — ^forms  a  jelly  in  acids ; — and 
contains  silex  46^5>  alumine  25 J,  lime  14.2,  water  13.6.  When  a 
fragment  is  exposed  to  the  exterior  flame  of  the  blowpipe,  it  twists 
itself  like  a  worm;  and  hence  probably  the  name  from  the  Greek 
nM»A«{,  a  worm. 

I 

The  JHesolUe  is  in  four-sided  prisms,  whose  angles  are  91®  £5' 
and  88^  35'; — becomes  electric  by  heat; — ^forms  a  jelly  in  acids;— 
and  contains  silex  47*0,  alumine  £5.9,  lime  9.8,  soda  5.1,  water  ItJL 

In  1820,  H.  J.  Brooke,  esq.  examined  the  crystalline  characters 
of  Mesotype  or  Zeolite,  and  proposed  a  division  into  three  apecaeik 
viz.  Mesotype,  Needlestone,  and  Thomsonite. 

The  Mesotype  is  from  Auvergne,  and  presents  itself  in  four-sided 
prisms,  whose  angles  are  91"  10'  and  88''  50'. 

The  MedlestanB  is  from  Iceland  and  Faroe,  and  occnrs  in  {mis« 
matic  crystals,  whose  primitive  form  is  a  right  prism,  slightly  rhombic 

The  HiojHsanite  is  from  Dumbarton,  in  Scotland.  Its  primitive 
form  is  a  right  prism  with  a  rectangular  base  nearly  square.  It 
contains,  according  to  Thomson,  silex  36.8,  alumine  31.4,  lime  15A, 
water  13.0,  magnesia  0.2,  oxide  of  iron  0.6.  (See  Annals  of  Philosophy, 
vol.  xvi,  pp.  193,  401.)  # 

Another  mineral,  apparently  related  to  the  Zeolites,  has  recently 
been  described  by  Dr.  Brewster,  and  by  htm  named  Comptonite^  ilk 
honor  of  Earl  Conipton. 

The  Comptonite  occurs  in  small  transparent  or  semitransparent 
crystals,  whose  form  is  a  right  prism  nearly  or  quite  rectangular, 
with  plane  terminations.  Both  the  lateral  and  terminal  edges  of 
the  prisms  are  liable  to  truncation.  It  scratches  the  stilbite,  but 
nut  the  Zeolite. — Its  powder  in  nitric  acid  forms  a  jelly. — It  does 
not  agive  witli  the  mesotype  of  Auvergne  in  the  measures  of  its 
angles. — Itit  crystals  are  found  lining  the  cavities  of  amygdaloidal 
riH'ki^  mnuetiuies  accompanied  by  acicular  arragonite. 

In  regard  to  the  Zeolite,  we  liave  made  no  change  in  the  enu- 
m«^ration  of  its  characters;  but  wait  the  ^progress  of  investigation 
and  the  i>HMilts  of  experiment 

St^Kcigs  57.    LAUMONITE.    Iljur. 

\  umiriKift*!   Hvfif*^     UiMiiiMMUU  HmtuKfmm,    Laiusooite.  Jamenn,  AikUu  PhtUip»,    McMKype  I4M- 

iiMMUlv%  arvi^MMrt.     ZvoUUm:  efflomeente.  Br^ehant, 

*|1iU  \ery  singular  mineral  has  received  its  name  from  that  of 
Ml  ilhHHivt^ivri  Uillet  I^auiuont. 

jUi  Mtural  and  unchanged  state,  it  exists  in  laminated  masses, 
tf  |MrUuMtic  distinct  concretions,  or  in  irregular  groups  of 
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more  perfect  prismatic  crystals.  It  is  sufficientlj  hard  to  scratch 
glass.  Its  structure  is  distinctly  foliated  in  two  directions,  which 
appear  to  be  parallel  to  the  sides  of  a  rhombic  prism.  Its  color  is 
usually  grayish  white,  or  white  tinged  with  red.  It  is  more  or  lest 
translucent,  or  even  transparent.  Its  specific  gravity  is  between 
2A  and  2.4. 

Its  crystals  appear  to  be  four-sided  prisms,  slightly  (Clique-angled, 
sometimes  terminated  by  diedral  summits,  and  sometimes  truncated 
on  their  lateral  edges.  Boumon  supposes  the  primitive  form  to  be 
&  four-sided  prism  with  rhombic  bases.;  but  Haiiy  considers  it  a 
rectangular  octaedron.  The  lateral  planes  are  longitudinally  striated  ; 
and  the  lateral  edges  sometimes  rounded. 

But,  by  exposure  to  air,  especially  if  dry  and  warm,  most  of  the 
foregoing  characters  disappear.  The  Laumonite,  thus  exposed,  tnore 
or  less  rapidly  disintegrates;  its  lamince  separate,  and  it  falls  into 
irregular,  prismatic  fragments,  whose  surfaces  are  often  striated. 
Indeed,  according  to  Brochant,  it  is  sometimes  eventually  reduced 
to  a  white  powder,  a  little  fibrous  and  glimmering.— -With  this  dis- 
integration other  properties  change.  The  mineral  becomes  opaque, 
extremely    friable,    and    usually    milk  white,  more  or  less  pearly. 

If  unchanged  specimens  are  immersed  for  one  or  two  hours  in 
a  strong  solution  of  gum  Arabic,  tiiey  will  be  defended  from  the 
action  of  the  air. 

TJie  Laumonite  is  fusible  by  the  Uowpipe  with  a  slight  ebullition 
into  a  white  enamel.  It  forms  a  jelly  with  acids.  It  contains, 
according  to  Vogel,  silex  49.0,  ahifnine  Q&JO,  lime  9.0,  water  17.5, 
carbonic  acid  2.5. 

(CMogical  sitwUian  and  Localities.)  The  Laumonite  was  first 
observed  in  the  lead  mine  of  Huelgoet,  in  Brittany,  attached  to  the 
walls  of  the  veins. — At  St  Gothard,  it  is  associated  with  apatite.r— 
In  the  Faroe  islands,  in  amygdaloid^ — In  the  isle  of  Sky,  it  exists 
m  masses,  sometimes  20  pounds  in  weight,  associated  with  stilbite ; 
fliese  masses,  though  the  slightest  blow  causes  them  to  crumble, 
contain  distinct  crystals  of  Laumonite  in  their  cavities.  {Mac 
tfuLLocH.) — In  Scotland,  near  Paisley  in  Renfrewshire,  and  near 
Old  Kilpatrick,  in  Dumbartonshire,  in  trap  rocks  with  analcime, 
&cw— At  Port  Rush  in  Ireland,  it  is  associated  with  stilbite  and 
analcime  in  trap  rocks. 

In  the  United  States.  In  Connecticut,  where  it  was  discovered 
by  Professor  Silliman  in  veins  in  the  greenstone  ^near  New  Havmi. 
He  remarks,  that  one  specimen  efiloresced  in  his  hands,  and  com- 
pletely crumbled  down. 
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8PSCJBS  58.    MELILITE.     HAur. 

Bfelilitc  Bnehant.  Bnngniart.  JMfU  PhiUip9» 

This  rare  mineral  has  been  seen  onlj  in  very  minute  crysiakt 
perfectlj  regular  and  well  defined,  although  not  larger,  than  a  grain 
of  millet.  Their  form  is  cubic  or  prismatic ;  and  the  cube  is  sooie- 
times  truncated  on  its  edges,  or  passes  into  a  cuneiform  octaedron* 
Their  color  is  usually  honey*  yellow,  sometimes  hyacinth  red  ;  bat 
their  surface  is  often  coated  with  a  yellow  or  reddish  brown  oxide 
of  iron.  They  are  glistening,  semitransparent,  and  sufficiently  hard 
to  scratch  steel.    They  are  not  electric  by  heat. 

Before  the  blowpipe  the  Melilite  melts  without  ebullition  into  a 
oompact,  greenish,  transparent  glass.  Its  powder  in  nitric  acid 
forms  a  transparent  jelly ;  but,  if  small  fragments  be  thrown  in^ 
they  merely  lose  their  color,  and  become  less  fusible. 

The  preceding  characters  sufficiently  distinguish  it  from  tiie 
zeolite,  analcime,  chabasie,  and  stilbite. 

It  has  been  found  in  the  fissures  and  cavities  of  lava  near  Rome ; 
and  is  accompanied  by  the  subtance  called  Pseudo-sommite. 

Spbcies  59.    SODALITE.     Thomson. 

Sodalite.  Jamettu  AUAtu  FhUUfit, 

This  mineral  occurs  in  grains  or  small  masses,  and  in  dodecadroni 
with  rhombic  faces,  sometimes  so  elongated,  as  to  assume  die  aspect 
of  six-sided  prisms,  terminated  by  three-sided  summits,  whose  faces 
correspond  to  the  alternate  lateral  edges.  It  has  the  hardness  of 
feldspar.  Its  structure  is  foliated,  but  somewhat  indisUnctiy.  Its 
lustre  b  usually  vitreous ; — and  its  fracture  is  conchoidal. — It  is 
translucent ;  and  its  colors  are  light  or  bluish  green  and  grayish  white. 
Its  specific  gravity  is  between  £.37  and  2.89. 

Before  the  blowpipe,  the  variety  from  Greenland  becomes  daxk. 
gray,  but  is  nearly  or  quite  infusible.  That  from  Vesu>ius  is  with 
difficulty  fusible ;  its  fragments,  after  being  immersed  in  nitric  acid, 
become  invested  with  a  whitish  crust;  and  its  powder  in  muriatic 
acid  forms  a  jelly.  A  specimen  from  Greenland  yielded  Thomson 
silex  38.52,  alumine  27*48,  soda  23.50,  muriatic  acid  3.0,  lime  2.7, 
volatile  matter  2.1,  iron  1.0;=  98.3.  In  a  specimen  from  Vesuvius, 
Borkowski  found  silex  44.87,  alumine  23.75,  soda  witli  a  littic  potash 
27.5,  iron  0.12; »  96.24. 

( Localities. J  In  West  Greenland,  it  is  associated  with  augite, 
hornblende,  and  garnets  in  mica  slate. — Oa  the  slope  of  Vesuvius, 
called  FoBSO  Grande,  it  is  associated  with  carbonate  of  lime,  augite, 
ice  spar,  &c.;  it  is  grayish  white,  and  its  crystals  are  sometimes  one 
inch  long.  (Borkowski.) 

*  Beace  its  oame  from  the  Gre«k  fuXt^  humty^  and  Ail«(^  a  itone. 
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Species  66.    ANALCIME.    HAvr,  Bbovgviart. 

KvAkbiL  Wtmtr*    Azuddme.  Jameson,  Mkin,  Phillip*,    BUttriclier  Anahdm.  Hauinumn.   Varietf 

of  Zeolithe  eubiqae.  Brockant, 

This  mineral  exhibits  but  few  varieties,  which,  however,  differ 
consideraUj  in  some  of  their  characters.  It  is  generally  crystallized ; 
and  has  hitherto  presented  but  a  small  number  of' secondary  forms. 
Its  primitive  form,  under  which  it  sometimes  appears,  is  a  cube,  which 
ia  also  the  form  of  its  integrant  particles^ — One  of  its  secondary  forms 
is  a  cube  (PI,  IV,  fig.  21.),  having  each  solid  angle  formed  by  three 
triangular  faces,  inclined  to  the  sides  of  the  cube  at  about  145°. — 
Another  is  a  solid,  contained  under  twenty  four  trapezoidal  faces, 
perfectly  similar  to  one  of  the  forms  of  the  garnet,  and  that  of  the 
leucite.  The  crystals  are  usually  aggregated  ;  and  their  surface 
has  often  a  strong  lustre. 

Analcime  is  also  found  amorphous,  and  sometimes  in  reniform, 
mamroillary,  laminated,  or  radiated  ihasses. 

It  is  limpid,  grayish  or  yellowish  white,  also  white,  flesh  red,  and 
sometimes  reddish  brown  or  deep  red.  It  is  translucent,  or  even 
transparent,  and  sometimes  opaque.  When  the  crystal  is  not  opaque, 
its  firactare  is  undulated,  or  imperfectly  foliated ;  but,  if  opaque,  its 
fracture  becomes  uneven ;  its  lustre  is  shining  and  nearly  vitreous 

The  Analcime  slightly  scratches  glass;  and  by  friction  acquires 
a  weak  electricity.  Hence  its  name  from  the  Greek  «f«Axi(,  weak*-^ 
Its  specific  gravity  is  about  2.24. 

(Chemical  characters.)  Before  the  blowpipe  it  melts  without  intu- 
viescence  into  a  white,  semitransparent  glass.  Some  mineralogists 
have  observed  an  intumescence  during  fusion.  It  does  not  form  a  jelly 
with  acids.  It  yielded  Vauqueliq  silex  58.0,  alumine  18.0,  soda  10.0, 
water  8.5,  lime  2.0  ;=96.5.  In  a  specimen  of  the  variety,  called  Sarco- 
lite,  he  found  silex  50.0,  alumine  20.0,  soda  4.25,  water  20.0,  lime  4.25. 

(IHstincHve  characters,)  It  is  distinguished  from  the  leucite  by 
its  fusibility ;  and  from  the  garnet  by  its  inferior  hardness  and  specific 
gravity d— It  is  not  electric  by  heat,  like  the  zeolite. — It  wants  the 
pearly  lustre  of  the  stilbite,  and  its  crystals  do  not,  like  those  of  the 
stilbite,  exfoliate,  when  exposed  to  a  moderate  heat. 

For.  1.  sARooLiTE.  THOMSON*  This  Variety  has  a ^^sA  red  color  ; 
and  hence  its  name  from  the  Greek  o-«^|,  Jlesh.  It  is  found  at  Mount 
Somma,  near  Naples,  in  nearly  transparent  cubes,  whose  solid  angles 
are  truncated. — A  similar  substance  is  found  at  Castcl,  in  the  Vicentin, 
in  small  flesh  colored  masses,  or  trapezoidal  crystals  in  wacke ;  it  is 
aiccompanied  by  whitish  Analcime,  into  which  it  appears  to  pass. 

(Oeological  situation  and  Localities.)  The  Analcime  sometimes 
occurs  in  gneiss  and  other  primitive  rocks,  with  garnet,  hornblende, 
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&c. ;  but  is  more  frequently  found  in  yeins  or  cavities  in  secoh'- 
dary  rocks  of  the  trap  formation,  as  basalt,  wacke,  greenstone,  and 
amygdaloid.  It  is  often  associated  with  zeolite,  prehnite,  calca* 
reous  spar,  &c. — It  is  sometimes  merely  attached  to  the  sides  of 
cavities,  and  sometimes  it  fills  the  whole  cavity.  It  seems,  however, 
to  have  entered  by  filtration ;  for  its  crystals  do  not,  like  those  of 
leucite,  impress  their  forms  on  the  substances,  which  contain  them. 

[n  the  valley  of  Fassa,  in  the  Tyrol,  it  occurs  crystallized,  laminat- 
ed, and  even  compact,  of  various  colors,  passing  from  the  common 
variety  to  the  Sarcolite ;  its  crystals  are  sometimes  from  3  to  4  inches 
in  diameter.  (Brocchu) — [t  is  found  also  in  Sicily,  Bohemia,  Iceliwd, 
Ireland,  and  various  parts  of  Scotland.  In  Dumbartonshire,  the  trapezoi- 
dal variety  is  in  crystals,  sometimes  more  than  one  inch  in  diameter* 

In  the  United  States,  In  ^eiv  Jersey,  at  Patterson,  &c.  in  green- 
stone,' and  a  decomposed  mineral,  resembling  wacke,  associated  with 
calcareous  spar,  zeolite,  datholite,  and  prehnite ;  it  is  amorphons,  or 
in  crystals,  about  one  sixth  of  an  inch  in  diameter,  bounded  by  24 
trapezoidal  faces ;  it  is  white,  grayish  white,  or  flesh  red,  sometimes 
translucent,  often  opaque.  (Pierce  Sf  ToRRsr.J — In  ConnJBetk^ 
at  East  Haven,  with  chalcedony  and  agates,  f  T.  D*  Porte R.J^^hk 
Massachusetts^  at  Deerfield,  in  greenstone  with  chabasie,  quartz,  and 
amethyst ;  it  is  in  cylindrical/  reniform,  or  radiated  masses,  and  in 
trapezoidal  crystals,  limpid,  grayish  white,  or  reddish.  (HircHcocx.) 

(Remarks,)  The  Hydrolite  of  De  Dree,  found  in  the  Vicentin, 
with  the  Sarcolite,  has  been  referred  to  the  Analcime  ;  but  its  crystals 
are  described  as  six-sided  prisms,  terminated  by  low  six-sided  pyra- 
mids, with  truncated  summits.  A  similar  mineral  has  been  found  at 
Glenarm,  Antrim  County,  in  Ireland. 

Specjes  61.    BILDSTEIN.     Werner. 

Fifore  stone.  Jameson.    Tale  ^laphique.  Hauy.    Steatite  Pagoditc  Broni[nlart.    Lt  Pierre  a  tenlp- 
ture.  BrochanU    Agiilniatolite.  Aikiti.  Fhillipt,    Agalinatholith.  Hausmann, 

The  Biidstein  strongly  resembles  common  steatite  in  its  physical 
eharacters,  but  differs  essentially  in  its  composition. 

It  occurs  in  masses,  which  have  a  very  compact  texture,  and  a 
splintery  fracture,  nearly  or  quite  dull.  It  has  often  more  or  less  of 
a  slaty  structure. — This  mineral  is  soft,  easily  cut  by  a  knife,  and 
reducible  into  a  fine  unctuous  powder.  Its  surface  also  is  usually  very 
unctuous  to  the  touch. — It  is  sometimes  strongly  translucent,  and 
Bom^mes  nearly  or  quite  opaque.  Its  color  is  greenish  or  yellowish 
gr^jt  pale  or  mountain  green,  greenish  or  reddish  white,  brownish 

iow«  brown,  or  bluish.      Some  specimens  are  veined  or  spotted. 

^^KBcific  gravity  varies  from  2.78  to  2.81 ;  and,  when  rubbed  on 
wax»  it  communicates  positive  electricity. 
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Before  the  blowpipe  it  whitens,  becomes  harder,  and  is  reduced  into 
a  kind  of  enamel  or  glass,  according  to  the  degree  of  heat  It  contains* 
according  to  Vauquelin,  silex  56,  alumine  £9,  potash  7,  water  5,  lime 
2,  oxide  of  iron  1.  In  a  specimen  from  Nagjag,  Klaproth  found 
silex  55.0,  alumine  33.0,  potash  7*0,  water  3.0,  oxide  of  iron  0.5;sb98.5. 

f  Localities, J  The  Bildstein  is  found  in  China ; — and  at  Nagjag 
in  Transylvania. — It  is  said  to  have  been  found  at  Glyder  Bach,  in 
Carnarvonshire,  Wales. 

(Memarks,)  Nothing  is  known  of  the  natural  situation  or  asso- 
ciations of  this  mineral.  When  brought  from  China,  it  always  exhibits 
some  artificial  form  ;  and  hence  the  names  Figure  or  Sculpture  stone, 
or  Bildstein^  of  similar  signification.  These  figures  are  supposed 
often  to  represent  the  idols  or  pagods  of  the  Chinese. — The  BiidBtein 
is  susceptible  of  a  polish. 

Species  62.    NACRITE.     Brovgviart.  Jamesos. 

Mrdiger  Talk.  ITemer,    Schappi^r  Talk.  Hatumtmn.    Scaly  Tale.  AUdn,  PhiJUip9»   Le  Tale  (e^ 

reuz  Brochaut.    Talc  granulcax.  Hmty,    Talcite.  Kirwan, 

This  mineral  occurs  in  coats  or  reniform  masses,  composed  of  very 
minute  shining  scales,  or  spangles,  and  the  mass  itself  has  a  glimmering 
pearly  lustre.  Their  color  is  pearly  gray,  or  silver  white,  often  with 
a  tinge  of  green  and  sometimes  of  red.  It  is  friable,  and,  when  rubbed 
between  the  fingers,  feels  very  unctuous,  and  leaves  on  the  skin  a  pearly 
gloss,  especially  if  the  mineral  be  previously  plunged  in  water  for  a  few 
mintites.     It  is  very  light,  and  swells  a  little  in  water. 

The  Nacrite  is  easily  fusible  by  the  blowpipe.  Water,  in  which  this 
mineral  has  been  digested  for  some  time,  changes  the  vegetable  blue 
to  green ;  and  even  precipitates  metallic  solutions,  f  Lucas,)  A 
specimen,  analyzed  by  Vauquelin,  yielded  silex  56,  alumine  18,  potash 
8,  water  6,  lime  3,  iron  4  ;=  95. 

Its  chemical  characters  sufficiently  distinguish  it  from  talc. — It 
seldom,  if  ever,  presents  the  green  color  of  chlorite. — It  is  much  more 
unctuous  to  the  touch,  than  lepidolite. 

It  is  found  in  scales,  coats,  or  reniform  masses,  in  the  cavities  or 
interstices  of  primitive  rocks,  particularly  of  crystallized  quartz.— 
Piedmont,  Freyberg  in  Saxony,  &c.  furnish  this  mineral. 

Its  name  is  derived  from  the  French  nacre,  pearl. 

Species  63.    CH  ABAS  IE.     Uaut,  Bmovguiart. 

iihihiiiu  l^emer.    Variety  of  Zeolithe  cubique.  Brochant*    Chabatite.  Jamcftu    ChabaaUi.  Etath 

mann.    Chabaate.  Aikin.  PhilUp*. 

This  substance,  almost  always  crystallized,  sometimes  presents  its 
primitive  form,  which  is  an  obtuse  rhomb,  scarcely  distinguishable  by 
the  eye  from  a  cube,  its  plane  angles  being  93^  48'  and  86''  12'v— 
This  rhomb  is  sometimes  truncated  (PI.  IV«  fig.  ?iSL)  on  six  edges  b/ 
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planes,  which  unite,  three  and  three,  at  two  opposite  angles,  white  the. 
remaining  six  angles  are  also  truncated,  thus  giving  a  solid  inOk 
eighteen  faces.  Even  this  solid  is  subject  to  farther  truncations^— « 
Sometimes  only  six  edges  are  truncated. 

The  Chabasie  scarcely  scratches  glass.  Its  structure  is  foliated,  some- 
times imperfectly ;  its  fracture  is  somewhat  conchoidal  or  uneven  with  a 
glistening  vitreous  lustre ;  and  its  specific  gravity  is  S.71,  according  to 
Haiiy,  but  only  2.1,  according  to  Mohs.  It  is  translucent,  or  sometimet 
transparent.  Its  color  is  white,  or  grayish  white,  sometimes  with  a 
rosy  tinge,  which  is  often  only  superficial.    It  is  not  electric  by  heat. 

Before  tiie  blowpipe  it  intumesces  a  little,  and  easily  melts  into  a 
white,  spongy  mass.  It  does  not  effervesce,  nor  form  a  jelly  with 
acids.  The  analysis  of  Vauquelin  gives  silex  43.33,  alumine  £2.66, 
soda  and  potash  9.34,  water  £1.0,  lime  3.34  ;=  99.67. 

The  preceding  characters  will  easily  distinguish  the  Chabasie  from 
zeolite  and  carbonate  of  lime. — ^Its  crystalline  forms,  though  sometimea 
similar,  are  still  different  from  those  of  the  analcime;  and  the  latter 
does  not  intumesce  before  the  blowpipe,  but  melts  into  a  semitrans- 
parent  glass. — It  cannot  be  easily  confounded  with  the  stilbite. 

C  Geological  situation  and  Localities.)  The  Chabasie  is  found 
chiefly  in  the  fissures  and  cavities  of  amygdaloid,  basalt,  wacke,  and 
greenstone,  being  associated  with  zeolite,  analcime,  calcareous  spar, 
&c.  It  is  thus  found  in  the  North  of  Ireland.  At  Talisker,  in  the 
isle  of  Sky,  it  occurs  in  trap  rocks  with  stilbite  and  analcime.— Knt 
specimens  are  found  in  Iceland  and  the  Faroe  islands  in  amygdaloid ; 
in  the  Faroe  islands,  the  stilbite  accompanies  the  Chabasie,  whose 

crystals  it  sometimes  penetrates. Near    Oberstein,    in    Germany, 

crystals  of  Chabasie  are  sometimes  attached  to  the  interior  of  geodes 
of  agate  and  quartz. — In  Fassa,  in  the  Tyrol,  both  in  crystals  and 
concretions,  in  greenstone,  which  also  contains  garnets,  idocrase, 
and  actynolite.  (Brocchi.) 

In  the  United  States,  In  Massachusetts,  at  Deerfield,  it  occurs  in 
cavities  or  veins  in  greenstone,  also  in  geodes,  on  balls  of  zeolite,  or 
on  chalcedony,  quartz,  &c. ;  its  crystals,  which  vary  from  ^  to  J  of 
an  inch  in  diameter,  generally  present  their  primitive  form — are 
sometimes  transparent,  but  usually  white  or  brownish  white.  On 
penetrating  the  greenstone,  the  Chabasie  is  sometimes  found  occu- 
pying the  upper  part  of  a  cavity,  the  lower  part  of  which  is  filled  ¥dth 
analcime.  (Hitchcock.) 

Species  64.    KARPIIOLITE. 

Karpholith.  Werner, 

This  mineral,  recently  discovered,  usually  occurs  in  masses,  having 
a  fibrous  structure.    The  fibres  diverge ;  and  their  cross  fracture  has  a 
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strong! J  glimmering,  pearl j  lustre.  Its  color  is  usuallj  an  intense 
straw  jellow,  but  sometimes  wax  yellow,  and  sometimes  white.  Th6 
mass  is  opaque,  but  detached  fibres  are  translucent  It  is  uncommonly 
brittle ;  and  its  specific  gravity  is  2.93. 

The  white  variety  has  a  fine  earthy  fracture,  and  appears  to  be  the 
result  of  decomposition. 

It  contains,  according  to  Steinmann,  silex  Sr.5,  alumine  26.5,  watec 
11.4,  oxide  of  manganese  18.3,  of  iron  6.3. 

It  is  found  at  Schlackenwald,  in  Bohemia ;  and  is  sometimes  con- 
nected with  dark  green  mica. 

Its  name  is  derived  from  the  Greek  mc^ ^of,  traw,  and  a/^««,  atone, 
in  allusion  to  its  prevailing  color. 

Spbcibs  65.    YENITE.    HAur.  Bxoncnjast. 

Tcastei  LeUevrt^  Jenite.  Aikiru    Ilrait.  Hatumonn,    lieTtit.  fFerntr.    Lierrite.  J<me9§n,  PMMj^ 

This  mineral,  first  made  known  by  M.  Lelievre,  received  from  him 
the  name  of  Yenite,  in  commemoration  of  the  battle  of  Jena,  changing 
the  initial  letter  J  for  Y.  It  has  also  received  the  name  of  Lieirrite, 
from  that  of  its  discoverer,  Lelievre. 

This  mineral  often  appears  in  prismatic  crjMals,  sometimes 
acicular,  and  sometimes  half  an  inch  in  diameter.  It  is  sometimes 
in  four-sided  prisms,  with  angles  of  112®  37'  and  67®  23',  terminated 
by  four-sided  pyramids,  whose  faces  are  inclined  to  the  lateral  planes 
at  about  128®  29'. — Sometimes  the  prism  is  nearly  rectangular,  and 
terminated  by  dicdral  summits,  whose  faces  stand  on  the  obtuse  lateral 
edges,  and  are  inclined  to  each  other  at  about  113®. — It  also  occurs  in 
eight-sided  prisms,  terminated  at  each  extremity  by  eight  faces,  four 
of  which  are  placed  on  the  lateral  edges,  and  four  on  die  lateral 
planes.  Their  primitive  form,  according  to  Haiiy,  is  an  octaedron, 
of  which  five  or  six  modifications  have  been  observed.  The  lateral 
faces  are  longitudinally  striated. 

Its  structure  is  somewhat  foliated,  especially  in  the  di(;ection  of 
one  of  the  diagonals  of  the  prism.  Its  fracture  is  conchoidal  or 
uneven ;  and  its  lustre  is  glistening  and  resinous,  or  somewhat  me- 
tallic. It  scratches  glass,  and  gives  a  few  sparks  with  steel,  but  is 
scratched  by  adularia. 

It  is  opaque ;  and  its  colors  are  black,  brownish  or  grayish  blacky 
and  sometimes  greenish  black.  Its  powder  has  the  color  of  the  mass* 
Its  specific  gravity  is  between  3.82  and  4.06. 

Yenite  also  occurs  in  masses,  composed  of  diverging  fibres  or 
crystals ;  sometimes  the  fibres  are  nearly  parallel,  and  very  closely 
united.  Such  masses,  when  broken,  exhibit  a  fibrous  structure.  It 
is  sometimes  amorphous. 
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Before  the  blowpipe  the  Yenite  is  easily  fusible  into  a  dull,  opaqae» 
Mack  globule,  strongly  attracted  by  the  magnet.  It  contains  silex  30.0» 
lime  12.5,  oxide  of  iron  57*^^  (Vavsiveliv.)  By  exposure  to  the 
atmosphere,  its  exterior  is  converted  into  an  earthy,  ochreoua  crust* 

The  crystals  of  Yenite  resemble  those  of  dark  colored  epidote, 
or  hornblende ;  but  they  differ  in  the  measures  of  their  angles,  spedfic 
gravity,  &c. 

(^Localities.)  The  Yenite  has  been  foand  almost  exclusively  at 
two  places  in  tha  island  of  Elba ; — at  Rio-la-Marine  it  occurs  in  insu- 
lated or  grouped  crystals,  disseminated  in  a  green  substance,  resem- 
Uing  actynolite.  This  green  mineral  forms  a  thick  bed,  resting  on 
granular  limestone,  and  contains  also  epidote,  quartz,  arsenical  and 
magnetic  iron. 

Species  66.    SCHAALSTEIN.     Werver. 

SpftUi  en  table.  Haviy,  BfngniarU   Pierre  calcaire  tcstaefe.  BrtehtmU    Tafelipath.  Haunmum, 

Tabular  Spar.  Jametm,  AUdiu  PhiUip**  x  • 

This  substance  usually  appears  in  masses,  composed  of  thin  lamins, 
collected  into  large  prismatic  concretions ;  and  sometimes  in  hexaedral 
prisms  or  tables.  Its  natural  joints  are  parallel  to  the  sides  of  a  prism, 
slightly  rhombic ;  the  angles  of  this  prism  are  about  105^  and  75^ 
according  to  Mohs. 

Its  structure  is  a  little  imperfectly  foliated  ;  and  its  lustre  some- 
what shining  and  pearly.  It  is  easily  broken,  and  has  a  splintery 
fracture.  It  scratches  fluate  of  lime,,  but  yields  to  the  knife,  and  is 
sometimes  friable. — It  is  translucent ;  and  its  color  is  grajdsh  or  pearly 
white,  sometimes  with  a  tinge  of  green,  yellow,  or  red.  Its  specific 
gravity  is  about  2.86. — When  scraped  in  the  dark  with  an  iron  point, 
it  is  phosphorescent — According  to  some  mineralogists,  its  powder 
phosphoresces  on  hot  iron. 

When  immersed  in  nitric  acid,  a  few  bubbles  of  air  escape,  and  the 
ft'agment  then  falls  into  grains.  It  is  fusible  with  some  ebullition  into  a 
white  glass.  It  contains,  according  to  Klaproth,  silex  50,  lime  45,  water  5. 

This  mineral  is  very  rare,  and  has  been  found  chiefly  at  Orawitza 
and  Dognatska,  in  the  Bannat  of  Temesvar,  accompanied  by  garnets, 
lamellar  carbonate  of  lime,  actynolite,  and  tremolite. — In  Ceylon,  it 
is  found  with  cinnamon  stone,  in  gneiss. — Near  Capo  di  Bove,  accord- 
ing to  Brocchi,  it  occurs  in  basalt,  and  resembles  tremolite  ;  it  contains 
49  parts  of  silex  and  36  parts  of  lime,  the  remainder  being  water, 
magnesia,  iron,  and  carbonic  acid. 

APPENDIX, 

In  the  United  States*  In  Massachusetts,  at  Chelmsford,  Drs.  J.  F. 
and  S.  L.  Dana  have  recently  discovered  a  mineral,  which  they  call 
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CHielmsfordite,  and  arrange  as  a  subspecies  of  Schaalstein.    It  occurs 

*  amorphous,  or  crystallized  in  prisms,  either  rectangular  or  slightlj 
rhombic,  and  sometimes  truncated  on  the  lateral  edges.  The  crystals 
are  longitudinally  striated,  and  variously  aggregated.  They  present 
an  imperfect  cleavage,  parallel  to  the  ba^es  of  the  prism. — Its  frac- 
ture is  splintery  and  uneven ;  and  is  dull,  or  has  a  moderate  lustre, 
sometimes  pearly  or  a  little  resinous.  It  sometimes  presents  lamellar, 
or  imperfectly  prismatic  distinct  concretions.  It  is  moderately  hard ; 
and  its  specific  gravity  is  between  2.1  and  2.6. — It  is  translu(fbnt,  but 
often  at  the  edges  only.  Its  color  is  usually  white,  but  it  presents 
certain  shades  of  gray,  green,  and  red,  chiefly  in  veins  or  clouds. — Its 
powder  on  hot  iron  phosphoresces  with  a  brilliant  green  light.. 

It  melts  before  the  blowpipe  with  ebullition  into  a  white  vesicular 

•  enamel.  It  has  not  been  accurately  analyzed  ;  but,  according  to  the 
experiments  of  Drs.  Danas,  it  contains  about  75  per  cent,  of  silex,  the 
remainder  being  chiefly  lime. 

It  is  found  in  a  bed  of  limestone  in  mica  slate,  and  is  associated 
with  quartz,  mica,  and  phosphate  of  lime. 

Spbcibs  67.    APOPHYLLITE.    ffJirr. 

fk^ngcmtem.  Werner*    lehthyophthalmite.  AUdru    ApophyUit.  Hmumaiuu    ApopbyUHe.  Jam^ 

Mi,  JPhiiUp*-    Ichtyophulme.  BrtchanU 

This  mineral  occurs  in  laminated  masses,  or  in  regular,  prismatic  crys- 
tals, having  on  the  terminal  planes  a  strong,  and  peculiar  pearly  lustre. 

The  primitive  form  of  its  crystals,  which  it  sometimes  presents,  is 
a  light,  four-sided  prism,  with  rectangular  bases,  whose  sides  and  tlie 
height  of  the  prism  are  as  the  numbers  14,  18,  and  15,  Several  sec- 
ondary  forms  have  been  observed,  in  which  this  prism  is  more  or  less 
modified. — Sometimes  the  solid  angles  are  truncated  by  triangular 
faces ;  and,  when  these  truncations  become  very  deep,  the  prism  is 
terminated  by  four-sided  pyramids,  having  rhombic  faces. — The  lateral 
edges  are  sometimes  truncated  or  bevelled. — In  some  cases  the  crystals 
are  tabular,  and  intersect  each  other. 

Its  structure  is  foliated,  and  its  laminee  easily  separate  in  a  direc- 
tion, parallel  to  th6  bases  of  the  prism,  presenting  a  high,  pearly  lustre, 
usually  with  irised  colors.  When  a  crystal  or  fragment  of  this  mineral 
is  strongly  rubbed  against  a  hard  body,  it  separates  into  thin  laminae, 
like  those  of  selenite. 

It  is  very  brittle  ;  and  its  fracture  is  uneven  or  conchoidal,  with  a 
glistening,  vitreous  lustre.  It  is  but  little  harder,  than  fluate  of  lime ; 
and  its  specific  gravity  is  between  2.3  and  2.5.  It  is  more  or  less 
transparent,  or  only  translucent  in  various  degrees.  Its  color  is 
|rayish  white,  sometimes  with  a  tinge  of  yellow,  green,  or  red. 
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The  massive  variety  has  a  structure  often  very  distinctly  laminated, 
idth  a  strong,  pearly,  irised  lustre. 

(Chemical  characters.)  When  exposed  even  to  the  flame  of  a  lamp^ 
it  exfoliates.  Before  the  blowpipe,  it  melts  with  some  difficulty  into  a 
white  enamel.  Its  fragments,  placed  in  cold  nitric  acid,  are  gradually 
converted  into  a  whitish,  flaky  substance ;  its  powder  forms  an  inqier- 
fect  jelly  in  acids.  It  contains,  according  to  Fourcroy  and  Vanquelin* 
silex  51,  lime  28,  potash  4,  water  17.  An  analysis  by  Rose  gives 
silex  5^0,  lime  24.5,  potash  8.1,  water  15.0  ;=99.6. 

It  is  lighter  and  harder  than  sulphate  of  bary tes,  but  much  less  hard 
than  adularia,  both  of  which  it  may  resemble. — The  irised  colors,  which 
appear  on  the  cleavage,  parallel  to  the  terminal  planes,,  may  often  serve 
to  distinguish  it  from  the  stilbite. 

Var*  1.  ALBiN.  Wrrkes.  Phillips,  Its  color  is  an  opaque 
white ;  and  hence  its  name  from  the  Latin,  albus,  white*  Its  crystals 
are, right,  four-sided  prisms,  terminated  by  pyramids,  whose  faces  cor- 
respond to  the  lateral  edges,  and  whose  summits  are  often  truncated. 
It  presents  natural  joints,  parallel  to  the  bases  of  the  prism. — It  occocf 
also  in  laminated,  or  granularly  foliated  masses. 

It  soon  gclattbizes,  when  digested  in  hot  nitric  acid,  or  even  when 
immersed  in  cold  nitric  acid  for  a  few  days. 

It  is  found  at  Mariaberg,  near  Aussig,  in  Bohemia,  in  tabenrai 
masses,  to  the  surface  of  which  tlie  crystals  are  attached,  and  is  con- 
tained in  clinkstone. 

( Geological  situation  and  Localities  of  the  Species,  J  The  Apo- 
phyllite  has  been  found  in  Sweden  in  the  iron  mine  of  Uton,  in  a 
gangue  of  reddish  lamellar  carbonate  of  lime,  with  hornblende,  feldspar, 
&c. — Also  in  the  copper  mine  of  Fahlun, — It  is  connected  with  ores  of 
iron  at  Arendal  in  Norway, — and  in  East  Gothland. — In  the  isle  of  Sky, 
it  occurs  in  trap  rocks. — It  has  also  been  found  in  Greenland ;  and 
in  Fassa,  in  the  Tyrol. 

In  tlie  United  States.  In  JS'*ew  York,  near  Lake  Champlain ; — and 
in  Connecticut,  near  Saybrook.  (Gibbs.J 

(Remarks.)  Its  name  is  derived  froip  the  Greek  awm  and  ^vAA«f, 
a  leaf,  in  allusion  to  its  great  tendency  to  exfoliate. — The  name 
Ichthyoplithalmite  is  from  the  Greek  t^^v^,  a  fish^  and  •^$»X/Mi,  an 
eife,  in  allusion  to  its  peculiar  lustre. 

Spbcies  C8.    HARMOTOME.  Haut.  Buongniabt. 

Kinitzttnn.  Wiemer,    Cross  Stone.  Jameion,    Staurolite.  Kirwatu  Pierre  cmcifbrme.  Brtcbant.  Bar* 

motom.  Hautmann*    Harmotome.  Aikin,  PhUUfit. 

This  singular  mineral  is  almost  always  in  crystals,  which  are,  in 
neral,  easily  recognised.    Its  single  crystals  are  rectangular  four- 
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Bided  prisms,  broad  or  compressed,  and  terminated  by  four-sided 
pyramids,  with  rhombic  faces,  which  stand  on  the  lateral  edges,  and 
are  inclined  to  each  other  at  about  I2t^  58'. — But  this  mineral  is 
usually  found  in  double  crystals  (PI.  IV,  fig.  ^•),  composed  of  two  of 
the  preceding  crystals,  so  intersecting  each  other,  that  the  two  broader 
planes  of  one  prism  are  perpendicular  to  the  broader  planes  of  the 
other,  throughout  their  whole  length.  Hence  these  intersecting  prisms 
have  a  common  axis,  and  their  terminating  faces,  taken  two  and  two, 
coincide  in  the  same  plane.  In  fact,  this  double  crystal  may  be 
viewed  as  a  four-sided  prism  with  four-sided  summits,  and  rectangular 
grooves  in  the  place  of  its  lateral  edges. — ^Two  opposite  edges  of  each 
pyramidal  termination  of  the  single  crystal  are  sometimes  replaced 
by  quadrangular  planes. — It  also  occurs  in  six-sided  prisms. — Other 
secondary  forms  have  been  observed* 

These  crystals  are  often  grouped.  Their  primitive  form  is  an 
octaedroD,  divisible  in  planes,  which  pass  by  the  edges,  contiguous 
to  the  summits,  and  through  the  centre ;  thus  giving  tetraedrons  for 
the  integrant  particles.  Its  name  is  derived  from  the  Greek  tff^Mc,  a 
joint,  and  rtfM»,  to  divide,  in  allusion  to  the  aforementioned  divisioa 
of  the  primitive  form. 

.  Its  color  is  grayish  or  milk  white,  sometimes  with  a  shade  of  yellow 
or  red.  It  is  translucent  or  opaque,  and  sometimes  nearly  transparent. 
It  feebly  scratches  glass ;  and  its  specific 'gravity  varies  from  £.33  to 
S.40.  Its  structure  is  foliated ;  its  fracture  is  conchoidal  or  uneven  ; 
and  its  lustre  is  more  or  less  shining,  and  somewhat  pearly. 

Before  the  blowpipe  it  melts  with  some  intumescence  into  a  color- 
less, transparent  glass.  Its  powder  on  hot  coals  phosphoresces  with  a 
greenish  yellow  light  It  contains  silex  49,  barytes  18,  alumine  16, 
water  15;=  98.  (Klaproth.) 

This  mineral  does  not  exfoliate,  like  the  stilbite,  on  hot  coals ;  nor 
is  it  electric  by  heat,  like  the  zeolite. — The  prisms  of  the  staurotide 
cross  each  other  in  such  directions,  that  their  axes  never  coincide,  like 
those  of  the  Harmotome. 

(Geological  situation  and  Localities. J  This  inineral  is  still  rare. 
At  Andreasberg,  in  the  Harz,  it  occurs  with  laminated  carbonate  of 
lime,  quartz,  and  sulphuret  of  lead  in  metallic  veins,  which  traverse 
transition  rocks.  In  Norway,  at  Rongsberg,  and  in  Scotland,  at 
Strontian,  it  occurs  in  metallic  veins,  wliich  traverse  primitive  rocks* 
— At  Oberstein,  in  Germany,  its  single  crystals  are  sometimes  attached  ' 
to  the  interior  of  geodes  of  agate,  associated  with  chabasie. 

(CI 
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Species  69.    CHRYSOLITB. 

Peridot  Hauy,  Brtigniaru  Bmanumn.   Frinnatic  ChryioKte.  JmneiML  ChiTMliCiii  Jikifim 

The  Chrysolite,  though  hardei"  than  glass,  is  less  hard  than  quartz, 
bj  ^vhich  it  jnaj  be  scratched.  Its  prevailing  color  is  some  shade  of 
green,  more  or  less  intermixed  with  yellow  or  brown.  It  ia  often 
transparent,  sometimes  only  translucent  It  possesses  doable  refrac- 
tion  in  a  high  degree,  which  may  be  observed  by  viewing  an  ob|ect 
through  one  of  the  larger  faces  of  the  summits  of  its  crystals,  and  the 
opposite  side  of  the  prism.  Its  specific  gravity  varies  from  9.2S  ttf 
S,50.  Its  fracture  is  more  or  less  conchoidal,  and  sometimes  a  litQe 
foliated,  parallel  to  the  axis  of  the  crystals. 

It  occurs  sometimes  in  crystals,  sometimes  in  small  amorphovs 
masses  or  in  grains,  and  sometimes  in  rolled  pieces. 

Its  crystals  have  presented  six  secondary  forms,  which  originate 
from  a  four-sided  prism  with  rectangular  bases,  whose  sides  are  to 
each  other  nearly  as  1 1  to  £5.  All  its  secondary  forms  are  eighty  ten. 
or  twelve-sided  prisms,  terminated  by  cuneiform  or  pyramidal  summits* 
having  six,  eight,  ur  ten  oblique  faces,  and  one  face  perpendicular  to 
the  axis,  or  this  face  may  be  called  a  truncation  of  the  summit.  Que 
of  these  forms  is  an  eight-sided  prism  (PI,  IV,  fig.  24.),  or  a  four-aided 
prism,  truncated  on  its  lateral  edges,  and  terminated  by  nine  faces,  of 
whiqh  eight  are  oblique  and  stand  on  the  lateral  planes. — Sometimes 
this  prism  is  terminated  by  seven  faces,  of  which  six  are  oblique,  two 
of  them  standing  on  opposite  sides  of  the  prism,  and  the  other  fiwr 
on  the  faces,  produced  by  the  truncation  of  the  lateral  edges. 

The  edges  and  angles  of  these  crystals  are  frct]uent!y  blunted;  cer- 
tain faces  are  often  a  little  convex ;  and  the  broader  lateral  planes  are 
usually  striated  longitudinally. 

Before  the  blowpipe  it  becomes  brownish,  but  does  not  melt.  It  is 
essentially  composed  of  silex  and  magnesia,  either  of  which  may  be 
predominant,  as  appears  by  the  analysis  under  each  variety. 

The  Chrysolite  is  harder  and  heavier  than  phosphate  of  lime,  which 
it  sometimes  resembles.— ^It  is  not  electric  by  heat,  like  the  tourmaline 
of  a  similar  color,  from  which,  as  well  as  from  the  idocrase,  it  differs 
by  its  infusibility. — This  species  presents  two  varieties. 

Far.  1.    COMMON  cHUYsoLiTE.*    This  variety  embraces  all   the 

crystals,  already  described. It  also   occurs  in  small,  angular,  or 

rounded  masses,  which  almost  always  have  a  rough,  scaly,  or  fine 
splintery  surface.    The  crystals,  when  uninjured,  have  a  strong  lustre. 

Its  fracture  is  conchoidal,  splendent,  and  vitreous.  It  is  usually 
transparent.    Its  prevailing  color  is  a  pistachio  or  olive  green,  in  which 

•  Kry-wlith.  jyemer.    Chryiolite.  Kirrcan,  Jameion,  Ffiiliipt.     La  ChiyBoliUie.  ArfcAsfir.   Peri- 
dot Cho^Uthe.  Brtngniart.   Clir)'soUUi.  Vmtmaniu 
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the  green  is  more  or  less  blended  with  yellow  and  brown ;  sometimes 
also  it  is  grass  green  or  nearly  reddish  brown* 

With  borax  it  melts  into  a  greenish,  transparent  glass.  It  contains, 
according  to  Vauquelin,  silex  38.0,  magnesia  50.5,/ oxide  of  iron  9.5 ;  v 
96.  An  analysis  by  Klaproth  gives  silex  39.0,  magnesia  43.5,  oxide 
of  iron  ]9.0;»  101.5. 

Its  geological  situation  is  but  little  known.  The  rolled  pieces  are 
undoubtedly  found  in  alluvial  earths.  The  Chrysolite,  employed  in 
the  arts,  comes  chiefly  from  the  Levant— ^It  has  been  found  in 
Bohemia;  and  in  Hungary  it  is  said  to  be  imbedded  in  serpentine. 
—It  has  also  occurred  in  tl^  vicinity  of  some  volcanoes,  as  in  the 
ide  of  Bourbon,  &c. 

(  Vse8.J  It  is  sometimes  employed  in  jewellery,  but  is  not  highly 
esteemed,  Werner  has  suggested,  that  the  yellow  chrysolite  of  the 
ancients  is  the  modem  topaz. — Certain  beryls  and  topazes  have  been 
erroneously  referred  to  this  variety. 

5L  OLIVINE.*  Jameson.  This  ^variety  i\ever  occurs  in  crystals; 
but  presents  itself  in  lamellee,  in  grains,  or  in  roundish  masses  of 
Tarious  sizes,  sometimes  indeed,  according  to  Faujas,  weighing  nearly 
one  hundred  pounds. 

Its  structure  is  sometimes  more  or  less  foliated.  Its  fracture  is 
imperfectly  conchoidal  or  uneven,  and  its  lustre  shining  and  often 
rerinooB.  Its  masses  are  often  composed  of  granular  distinct  con- 
cretions.— It  is  generally  translucent,  sometimes  nearly  transparent. 
Its  prevailing  color  differs  but  little  from  an  olive  green ;  and  hence 
its  name.  It  also  occurs  asparagus  green,  yellowish  green,  greenish 
or  brownish  yellow.    Its  specific  gravity  is  about  3.24. 

In  nitric  acid  it  loses  its  color ;  and  with  borax  melts  into  a  dark 
green  bead.  In  a  specimen  from  Unkel,  Klaproth  found  silex  50.0^ 
magnesia  38.5,  lime  0.25,  oxide  of  iron  12,0 ;«  100.75. 

The  Olivine  is  subject  to  decomposition.     It  gradually  becomes 
friable,  yellowish  or  reddish  brown  ;   and  is  eventually  converted 
into  a  yellowish  brown,  ochrey  substance.    When  decomposing,  it' 
presents  irised  colors,  or  is  variegated  with  shades  of  yellow,  red, 
and  brown. 

METEORIC  OLIVINE.  Phillips,  This  substanco  is  yellowish^ 
semitransp&rent,  and  has  a  conchoidal  fracture.  It  contains,  ac- 
cording to  Klaproth,  silex  41.0,  magnesia  38.5,  oxide  of  iron  18.5. 

It  is  found  disseminated  in  native  meteoric  iron  in  Siberia. 

(Chological  situMion  and  Localities, J  Olivine  is  most  fre- 
quently found  in  basalt,  and  is  usually  accompanied  by  augite.     It 

•OUnn.  Ifemer,  Bautmann,  L^OUrine.  Bfehant.  Peridot  OUnoe.  BnngniarU  PeridoC 
STuraUftnae  et  laawUiibmMu  Hauy.   Ofiriae.  Aiki/»%  PhUtf^ 
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18  abundant  in  the  basalt  of  Bohemia,  France,  &c.;  bat  all  basalt 
does  not  contain  it — It  has  also  been  found  in  greenstone  and  por- 
phyry.— ^It  occurs  in  secondary  trap  rocks  in  Scotland,  the  Hebrides!, 
Iceland,  &c. 

It  also  occurs  in  substances,  ejected  from  volcanoes ;  as  in  the  lavm 
of  Vesuvius  and  of  Hecla,  where  it  is  also  associated  with  augite. 

Species  70.    HYPERSTHENE.    Hjur. 

Bypentkeoe,  ErtigtUart,  PhUttpt,   Hyperttene.  Jamemu  JMtu   PanUu  Werner*   LilHadarQflB- 

Uende.  KiAoatu    La  HornbleiMie  da  Labrador.  Brtehaat, 

This  mineral  occurs  in  masses,  which  have  a  lamellar  structure,  and 
exhibit  natural  joints,  parallel  to  the  sides  and  shorter  diagonal  of  a 
prism,  whose  bases  are  slightly  rhombic.  The  angles  appear  to  be 
about  100^  and  80^ ;  and  one  of  the  joints  is  more  distinct  than  the 
other  two.— Its  colors  are  grayish  or  greenish  black,  or  dark  brown ; 
but,  when  viewed  in  the  direction  of  the  laminee,  which  are  often  a 
little  cui-ved,  it  has  a  shining,  nearly  metallic  lustre,  and  appears  daii[ 
copper  red,  or  reddish  brown  with  a  tinge  of  yellow,  and  sometimes 
steel  gray,  or  greenish.  Its  powder  is  dark  or  greenish  gray.  It  is 
nearly  or  quite  opaque.  Its  fracture  has  a  moderate  lustre,  somewhat 
pearly. — It  scratches  hornblende,  but  scarcely  gives  fire  with  sted. 
Its  specific  gravity  is  between  3.35  and  3.43. 

It  is  infusible  by  the  blowpipe,  but  becomes  darker.  It  contains 
silex  54.^,  magnesia  14.0,  alumine  2.25,  lime  1.5,  oxide  of  iron  9AJif 
water  I.0;=9r.5.  (Klaproth,) 

(Geological  situation  and  Localities.)  The  Hypersthene  was 
first  observed  on  the  coast  of  Labrador,  and  hence  received  the  name 
of  Labradoc  Hornblende.  It  there  occurs  as  an  ingredient  of  a  rock* 
in  which  it  is  associated  with  opalescent  feldspar,  and  sometimes  with 
hornblende,  and  magnetic  iron. — In  Cornwall,  at  Coverack  cove,  it  is 
associated  with  saussurite,  in  serpentine.  (Phillips,) 

This  mineral,  united  with  feldspar,  constitutes  an  ag^egatet  to 
which  Dr.  Mac  Culloch  has  given  the  name  of  Hypersthene  rock ;  it 
occurs  in  the  isle  of  Sky,  &c. 

In  the  United  States,  In  Pennsylvania,  on  Brandywine  creek,  at 
Du  Font's  lower  powder  manufactory,  in  a  vein  traversing  a  primitive 
hornblende  rock ;  it  is  generally  dark  green,  and  one  cleavage,  which 
is  easily  effected,  has  a  strong  metallic  lustre.  (Jessup.) — In  MaS' 
sachusettSy  at  Hingham,  mingled  with  hornblende,  and  forming  a  bed 
in  sienite.  (Webstbr.) 

It  is  sometimes  cut  and  polished  for  ringstones  and  broacl\^ 
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Species  71.    TREMOLITE.    Jamesok. 

Xrenplidb  ff^emer,    Lm.  TremoUtbe.  Brechant.    Onunnuuitcw  Bronxrdart,    Variety  of  AmpKibdeh 

Hauy,    Qnnmntiu  Hatumann,    TremoIHc.  Aikin,  FtdttipM, 

The  Tremolite  sometimes  occurs  in  distinct  crystals,  but  more 
frequently  in  fibrous  or  radiated  masses,  composed  of  minute,  imper- 
fect prisms  or  fibres.  One  of  its  secondary  forms  is  a  very  oblique 
four-sided  prism,  with  diedral  summits,  whose  faces  are  placed  on  the 
acute  lateral  edges ;  the  terminal  edge  of  each  summit  is  oblique  to 
the  axis,  ^^d  contains  an  angle  of  1 49^  38' ;  ^d  each  obtuse  edge  of 
the'  prism  contains  an  angle  of  124.34. — Sometimes  this  crystal  has  its 
acute  lateral  edges  truncated.  (PL  IV,  fig^  25.) — Sometimes  also  the 
obtuse  lateral  edges,  and  even  the  edges  of  the  summits  are  truncated. 

The  rhombic  surface,  brought  to  view  by  the  transverse  fracture  of 
these  prisms,  is  sometimes  marked  by  a  line,  passing  diagonally  from 
one  acute  edge  to  the  other ;  and  hence  the  name  Grammatite,  given 
this  mineral  by  Haiiy.  The  primitive  form  is  an  oblique  rhombic 
prism,  whose  sides  are  inclined  at  124^-^  and  55^*,  It  appears  to  be 
the  same  as  that  of  hornblende.  It  yields  to  mechanical  division  in  the 
directions  of  the  sides  and  longer  diagonal  of  the  primitive  form. 

These  crystals  are  seldom  regular  and  well  defined.  They  are 
often  very  much  compressed  or  flattened,  and  sometimes  cylindrical. 
Their  sides  are  longitudinally,  and  often  deeply,  striated/  and  some- 
times curved. — The  crystals,  or  laminee,  of  which  they  are  composed, 
have  sometimes  a  tendency  to  separate  into  delicate  fibres. 

The  Tremolite  sometimes  appears  in  thin,  broad  bundles,  more  or 
less  long,  and  composed  of  parallel  fibres,  or  minute  prisms  with 
rounded  edges. — Sometimes  its  crystals  are  acicular,  delicately  fibrous, 
and  collected  into  groups  or  masses,  in  which  the  fibres  may  be  par- 
allel, diverging,  or  radiated.— It  also  occurs  in  laminated  masses. 

The  structure  of  these  masses  of  Tremolite  is  fibrous  ;  but  the 
breadth  of  these  fibres  is  sometimes  imperceptible  by  the  eye,  and 
sometimes  so  great,  that  the  structure  becomes  foliated  or  bladed ; 
its  lustre  is  usually  shining  or  glistening,  and  often  pearly,  but  some- 
times more  or  less  vitreous.  Its  cross  fracture  is  uneven  or  undulated 
with  a  moderate  lustre. 

The  hardness  of  Tremolite,  examined  in  mass,  often  appears' 
variable,  in  consequence  of  the  brittleness  of  its  fibres.  It  however 
always  scratches  glass ;  its  fibres  are  stiff,  hard,  and  rough,  and,  when 
rubbed  on  glass  with  a  little  water,  destroy  its  polish  and  wear  its 
surface.    Its  powder  is  a  little  rough  to  the  touch. 

The  Tremolite  is  white,  often  tinged  with  gray,  yellow,  green, 
blue,  or  red ;  also  gray,  sometimes  smoky,  or  even  blackish  gray,  or 
pale  violet  blue.    It  is  sometimes  nearly  or  quite  opaque,  and  often 
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translucent ;  some  crystals  are  transparent,  and,  with  an  increase  of 
transparency,  its  lustre  becomes  more  vitreous«  Its  specific  gravity 
usually  lies  between  2.83  and  d.£0. 

The  phosphorescence,  which  most  Tremolites  e:diibit  both  by  heat 
and  friction,  sometimes  even  with  a  feather,  is  an  accidental  property, 
arising  from  particles  of  dolomite,  attached  to  the  Tremolite,  or  con- 
tained in  its  interior.  For,  when  the  dolomite  is  removed  by  an  acid, 
no  phosphorescence  appears ;  and  Tremolite,  taken  from  an  aigillaceoos 
gangue,  is  never  phos{)horescent  (Bovrvon.)  ^ 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  a  wlute 
glass,  full  of  pores  or  blebs.  Three  specimens  of  white  Tremolite  from 
St  Gothard  yielded  Laugier  silex  41  to  28.4,  lime  30.6  to  \5Jd,  magne- 
aia  18.0  to  15.25,  water  and  cartmnic  acid  23.  In  a  common  Tremolite« 
Chenevix  found  silex  27.0,  lime  21.0,  magnesia  18.5,  alumine  6jO^ 
carbonic  acid  26.0;  =8  98.5.  In  a  fibrous  Tremolite,  KlaproA  found 
silex  65.0,  lime  18.0,  magnesia  10.33,  water  and  carbonic  acid  &5, 
03dde  of  iron  0.16 ;»  99.99.  The  results  of  the  analyses  of  this  min- 
eral seem  to  depend  in  an  unusual  degree  on  the  nature  of  its  gangue. 
Thus  Tremolites  taken  from  dolomite,  a  compound  carbonate  of  lime 
and  magnesia,  generally  yield  a  large  proportion  of  carbonate  of  lime^ 
'  and  little  or  no  alumine ;  while  others,  taken  from  an  argiUaceona 
gangue,  have  yielded  14  per  cent,  of  alumine.  It  is  probable,  however, 
thai  only  silex,  lime,  and  magnesia  are  essential  to  the  composition  of  tiie 
Tremolite,  and  that  the  carbonic  acid  is  derived  from  the  gangue.  Indeed 
the  Tremolite  almost  aiways  embraces  numerous  particles  of  its  gangue. 

(Distinctive  characters.)  The  electric  powers  of  zeolite  and  the 
chemical  characters  of  both  zeolite  and  stilbite  form  lines  .of  distinction 
between  those  minerals  and  the  Tremolite. — The  fibrous  Tremolite 
often  much  resembles  some  varieties  of  asbestus ;  but  Uiis  latter  min- 
eral is  less  hard,  and  very  seldom  scratches  glass  even  slightly,  unless 
it  contains  some  harder  foreign  substance ;  its  powder  is  soft  to  the 
touch,  and  frequently  agglutinates  a  little  under  the  pestle. — ^The 
result  of  fusion  may  serve  to  distingi'.ish  it  from  actynolite. 

The  Tremolite  is  often  descnbed  under  several  subspecies  or 
varieties;  but  the  distinctive  characters  between  these  varieties  are 
of  but  little  consequence,  depending  in  part  on  the  different  breadths 
of  the  fibres.  These  varieties  gradually  pass  into  each  other,  and 
sometimes  two  or  more  of  them  appear  in  the  same  specimen. 

Var.  1.  COMMON  TREMOLrrE.*  Jameson,  The  larger  and  more 
distinct  crystals  belong  to  this  variety  ;  also  those  masses,  whose 
structure  is  more  or  less  foliated,  or  whose  fracture  presents  broad 
fibres,  whether  parallel,  diverging,  or  interlaced. 

*  Gemeiner  TremoUtlu  fricmer* 
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OLASST  TRSMOLiTE.*  Ja  MB  SO  If.  It  occuTs  in  acicular  crystals,  or 
in  masses,  whose  fibres  are  narrow,  and  moderately  diverging.  It  is 
intersected  hj  transverse  seams,  and  is  very  easily  frangible.  Its 
lustre  has  more  or  less  of  a  vitreous  aspect. 

2.  FIBROUS  TR£M0LiTE«t  It  occurs  ill  mssses,  composed  of  fascicu- 
lar groups  of  minute,  diverging  fibres ;  its  fracture  is  often  very  deli- 
cately  fibrous,  glistening  with  a  silky  or  pearly  lustre.  Sometimes  the 
fibres  radiate  from  a  centre;  and  sometimes  they  proceed  in  cones 
from  different  centres,  and  intercept  each  other.  It  is  often  very 
tender.    It  has  been  seen  violet  blue. 

S.  BA1KALITE4  KiRWAV,  It  occurs  in  scicular  prisms,  somctimes 
very  long,  and  either  radiating  from  a  centre,  or  confusedly  grouped* 
Its  color  is  greenish,  or  yellowish  white;  and  its  lustre  sometimes 
silky.  According  to  Kir  wan,  its  specific  gravity  is  only  2.20,  .and  it 
melts  into  a  dark  green  glass.  It  contains  silex  44,  lime  20,  magnesia 
SO,  oxide  of  iron  6.  (Lojvitz,) 

It  has  been  found  near  lake  Baikal,  in  Siberia,  in  foliated  limestone^ 
-—In  Chinese  Tartary  it  occurs  in  dolomite.  (Fatxjn.) — ^The  name 
Biukalite  has,  for  a  similar  reason,  been  applied  to  an  olive  green 
variety  of  augite,  and  also  of  epidote. 

(Geological  situation  and  Localities,)  Tremolite  occurs  most  fre- 
quently in  carbonate  of  lime,  more  particularly  in  dolomite.  It  is- 
abundant  and  very  beautiful  in  the  vicinity  of  St  Gothard,  usually  in 
dolomite,  and  associated  with  mica,  talc,  &c.  Indeed  it  is  said  to  have 
been  first  observed  in  the  valley  of  Tremola,  on  St  Gothard;  and 
hence  its  name. — Near  Nantz,  its  fibres  are  seen  radiating  on  granite. 
-^In  Cornwall,  in  a  dark  green  serpentine  with  asbestus ;  and,  at 
Stenna  Gwyn,  on  decomposed  granite  with  the  green  oxide  of  uranium. 
— In  Scotland,  it  is  sometimes  intimately  associated  with  sahlite  ;— 
near  Edinbufdi,  it  is  in  secondary  trap  rocks  with  prehnite.— In  Nor- 
way, it  has  a  laii^ellar  structure,  and  sometimes  forms  large  rocks^— 
It  is  sometimes  Associated  with  the  ores  of  copper,  lead,  &c. 

In  the  United  Stat^.  In  Maryland,  at  several  places,  not  far  from 
Baltimore,  in  carbonate  of  lime.  fDB  Butts. J — In  Pennsylvania, 
Chester  County,  sometimes  with  carbonate  of  lime,  asbestus,  and 
serpentine ;  at  London  Grove,  it  is  very  beautiful,  and  occurs,  both 
in  bladed  and  fibrous  masses,  in  granular  limestone.  (Cosrad,  Lea.) 
— At  East  Marlborough,  it  is  in  masses,  which  are  composed  of  fibres, 
sometimes  one  foot  long.  (Jessup,) — In  JV*eir  York,  at  Kingsbridge, 
both  crystallized  and  in  fibrous  masses,  in  primitive  limestone— at 

*  GlftMTtiger  Tremolith.  Werner. 

t  Atbeitnrtiger  TremoliUu  lVemer»     Asbettow  Ticmolite.  Jametmu     Variety  of  Amphibdlt 
iCbrras.  Huuy, 

%  Variefjof  AiDpluboletciciiIaire«  H^uy. 
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Sing-Sing,  also  in  lime9tone--«nd  at  Tarrytown,  intimatelj  mixed 
with  carbonate  of  lime.  (Tierce  Sf  Torret.) — ^Near  West  Farms, 

the  glassy  varietj  occurs  in  quartz*   (Morton,) In  Ckmnectieut, 

Litchfield  County,  at  Washington,  both  in  dolomite  and  granular 
limestone ;  it  is  in  flat  prismatic  crystals,  or  in  very  beautiful  fibrous 
and  radiated  masses,  with  the  aspect  of  white  silk ;— also  on  Miiford 
Hills,  nedr  New  Haven,  where  all  its  varieties  occur  with  dolomite 
and  quartz^— also  at  Canaan,  Goshen,  &c.  (SiLLiMAs.y^Ki  Litch- 
field, it  presents  fine  specimens,  usually  connected  with  dolomite  and 
quartz.  (Brace,) — In  Massachusetts^  in  Newbury,  not  two  miles  from 
Newburyport  and  near  the  turnpike,  in  fibrous,  radiated  masses,  with 
granular  limestone*  serpentine,  a^iestus,  garnet,  &c^ — Also  at  Bolton» 
in  fibrous  masses,  in  primitive  limestone*  (Atkivs,) — Also  at  Great 
Barrington,  Sheffield,  &c.  in  dolomite ;  it  is  sometimes  in  compressed 
or  bladed  crystals  witK  diedral  or  rounded  summits,  and  sometimes 
in  masses,  composed  of  parallel  or  diverging  fibres ;  at  Sheffield,  the 
fibres  are  sometimes  two  feet  long.  (Deivet,) — At  Leyden,  it  is  veiy 
abundant,  in  loose  masses  on  the  surface,  often  very  large.  (Hnca- 
COCK, J — At  Chelmsford,  in  fibrous  masses  in  limestone.  (J*  F.  S[  8. 
L.  Dana.) — In  VernwnJtt  at  Wardsborough,  in  fine  crystals,  sometimes 
six  inches  long,  penetrating  quartz.  (J,  A.  Allen.) — ^At  Bellows  Falls^ 
in  loose  masses  of  primitive  rocks.  (Silliman,) — ^In  JV^tr  HampMrt, 
at  Chester,  it  is  bladed,  and  abundant.  (J.  F.  ^  8.  L.  Dan  a.  J 

(Remarks.)  The  Calamit  of  Werner  is  probably  a  variety  of 
Tremolite.  It  occurs  in  imperfect  or  rounded  prismatic  crystals, 
longitudinally  striated,  and  sometimes  resembling  a  reed;  hence  its 
name  from  the  Latin,  calamus,  a  reed.  Its  structure  is  foliated, 
parallel  to  the  sides  of  an  oblique-angled  prism ;  its  lustre  is  vitreous, 
and  more  or  less  shining ;  and  its  fracture  is  uneven.  Its  hardness 
equals  that  of  actynolite.  Its  colors  are  neariy  asparagus  and 
mountain  green. 

It  is  found  at  Normark,  in  Sweden,  with  oxide  of  iron. 

Species  72.     ASBESTUS.    Jameson. 

Atbett.  lyemer.  Hausmann.    Aibccte.  Uauy.  Brongniaru  Brochant.    Asbettiu.  Aikim,  PhiUipt. 

Asbestus  cxliibits  a  considerable  diversity  of  aspect ;  and  sometimes 
more  resembles  a  product  of  the  vegetable^  than  of  the  mineral  kingdom. 

Its  structure  is  always  fibrous ;  and,  although  it  has  never  presented 
distinct  crystals,  its  fibres  sometimes  appear  to  be  rhomboidal  prisms. 
Its  masses  are  sometimes  composed  of  filaments  easily  separable,  ex- 
tremely delicate,  flexible,  and  more  or  less  elastic.  In  other  cases, 
the  fibres  are  stiff",  closely  adhering,  and  discover  very  little  flexibility 
or  elasticity.    Its  lustre  is  often  silky  or  pearly. 
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"When  pure,  it  is  seldom  sufficiently  hard  to  scratch  glass  ereii 
in  a  slight  degree ;  and  its  fibres  have  sometimes  the  softness  qf 
cotton*  Its  powder  is  soft  to  the  touchy  and  freqaentl  j  agglatinatea 
a  little  under  a  pestle. 

When  Asbestus  is  plunged  in  water,  an  absorption  takes  place, 
affecting  the  specific  gravity  of  the  mass,  which  is.  also  a  little  softened. 
It  is  usually  translucent,  at  least  at  the  edges,  but  sometimes  opaque- 
Its  col<u^  are  some  variety  of  white,  gray,  or  green,  and  sometimes  of 
brown,  yellow,  red,  or  even  of  black. 

(Chemical  characters.)  Asbestus,  in  fragments  of  a  moderate  size, 
is  infusible  in  a,  common  fire.  The  heat  of  the  blowpipe,  however,  is 
sufficient  to  melt  a  very  minute  fragment  into  a  slag  or  enamel,  some- 
what variable  in  color.  Its  essential  ingredients  appear  to  be  siiex« 
magnesia,  and  lime. — ^This  species  presents  several  varieties. 

Var.  1.  AMIANTHUS.*  Kim  IT  AN.  Jjmbsoit.  Its  masses  are  com- 
posed of  delicate  filaments,  very  flexible,  and  somewhat  elastic,  often 
long  and  resembling  threads  of  silk.  The  fibres  are  easily  separable 
by  friction,  and  may  often  be  made  to  assume  the  appearance  of  a 
silken  tuft.    Sometimes  indeed  they  occur  loose. 

The  fibres  of  Amianthus  are  usually  straight,  and  almost  always 
paralleL  They  have,  in  most  cases,  a  silky  lustre,  somewhat  shining. 
and  are  soft  to  the  touch,  sometimes  like  the  finest  silk.  They  are 
nearly  or  qnite  opaque ;  atid  their  color  is  white,  usually  ting^  with 
green  or  gray ;  sometimes  also  silver  white,  greenish,  rose  or  blood 
red,  or  straw  yellow.    Its  specific  gravity  varies  from  .90  to  2.31. 

If  the  extremity  of  a  single  filament  be  presented  to  the  flame  of 
a  lamp,  it  recoils  upon  itself,  and  a  small,  friable  glpbule  is  formed. 
But,  if  a  tuft  of  many  fibres  be  thrown  into  a  fire,  it  suflfers  no  change. 
It  contains,  according  to  Chenevix,  silex  59.0,  magnesia  25.0,  lime  9.5, 
alumine  S.0,  oxide  of  iron  2.25  ;=  98.75. 

(Localities.)  This  variety  is  usually  found  in  veins.  Sometimes 
its  fibres  adhere  to  the  surface  of  other  rocks,  or  penetrate  their  sub- 
8tance.p^Fine  specimens  are  found  in  Savoy,  where  its  filaments  are 
sometimes  a  foot  in  lengths — In  Corsica,  it  is  so  abundant,  that  Dolo- 
mieu  employed  it  for  packing  his  specimens. — It  is  very  abundant  in 
the  Pyrenees. — In  Scotland,  at  Portsoy. — In  England,  at  St  Revem 
in  Cornwall.    (See  localities  of  the  species  for  the  United  States.) 

(Uses.)  When  the  filaments  are  long  and  very  flexible,  they  may 
be  spun,  and  woven  into  cloth,  by  mixing  tiiem  with  flax,  and  employing 
much  oiL  When  this  cloth  is  thrown  into  the  fire,  the  flaxen  fitlres  are 
consumed,  and  a  kind  of  canvass  remains.    If  this  cloth  be  soiled,  it  may 

*  Amianfi  ffemer,  Hautmann.   L'Anuanthe*  BrtehanU   AsbMte  Aoiiaodie.  Br§ngnknt,   Ajl>* 
lute  flenble.  Bmu^,   Amianthus.  Aikltk  FhUO^. 

«[0  ^ 
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Vc. 

be  cast  into  the  fire  with  safety,  and  thus  restored  to  its  original  purity 
and  wliiteness. .  Hence  the  name  of  this  variety,  from  the  Greek 
micittfTCi,  unpoUuted,  The  ancients  preserved  the  ashes  ofMheir  dead 
bj  wrapping  the  body  in  this  cloth  before  combustion. — In  Italy,  cloth, 
made  of  amianthus,  and  inclosing  ashes,  has  been  often  found  in  urns. 

Madame  Perpenti  has  succeeded  in  manufacturing  the  fibces  of 
Amianthus  into  cloth  without  any  additional  ingredient  Her  process 
consists  in  softening  the  Amianthus  in  water,  beating  it,  rubbing  it, 
and  dividing  it  with  a  comb,  having  fine  steel  points.  The  fibres,  thus 
obtained,  are  extremely  delicate,  but  sufficiently  strong. 

At  Nerwinski,  in  Siberia,  it  is  manufactured  into  gloves,  purses, 
&c« ; — and  in  the  Pyrenees,  into  ribbands,  girdles,  &c.  In  the  gir- 
dles, it  is  sometimes  interwoven  with  silver  wire.— In  Corsica,  it  it 
employed  in  certain  kinds  of  pottery  to  increase  its  strength. 

Mr.  Troughton,  at  the  suggestion  of  Professor  Wallace,  has  em- 
ployed with  success  the  fibres  of  Amianthus  for  micrometrical  purposes. 
The  fibres,  about  7^^  of  an  inch  in  diameter,  give  a  very  even  line 
in  the  instrument,  and  are  considerably  opaque. 

Amianthus  has  also  been  manufactured  with  success  into  paper ; 
and,  could  an  incombustible  ink  be  prepared,  manuscripts  might  be 
rendered  safe  from  destruction  by  fire. 

It  has  also  been  employed  as  an  incombustible  wick  for  lamps. 
And  it  has  been  su^ested,  that  the  perpetual  lamps  of  the  ancients 
contained  wicks  of  this  kind,  constantly  supplied  with  oiU  Hence 
perhaps  the  name  of  this  species,  which  is  from  the  Greek  m,vQf^%, 
ineoctinguvshahle. 

2,  COMMON  AsBESTus.''^  Jameson.  The  structure  of  this  variety, 
which  passes  into  the  proceeding,  is  always  fibrous ;  but  the  fibres  are 
stiff  and  hard,  scarcely  flexible  and  elastic  even  in  a  slight  degree,  and 
strongly  adhere  together ;  indeed  the  adhesion  is  sometimes  so  great, 
that  the  fracture  becomes  a  little  splintery.  Its  fibres,  whether  fine  or 
coarse,  straight  or  curved,  are  usually  parallel,  but  sometimes  divei^ 
in  fascicular  groups,  or  radiate  from  a  centre.  In  some  cases,  the  fibres 
are  so  intimately  united,  that  they  are  scarcely  distinguishable,  and  the 
broken  mass  has  a  bladed  aspect.  Its  lustre  is  glistening,  and  often 
fcmewhat  pearly  or  resinous.  It  is  translucent,  at  least  at  the  edges ; 
itnd  its  color  varies  from  leek  green  to  greenish  gray,  and  is  sometimes 
Ai\e  green,  \>r  yellowish  gray.  It  breaks  into  splintery  fragments ; 
s^d  its  specific  gfM§k[  extends  from  2.54  to  3.03. 

It  is  more  easiry", fusible  than  the  other  varieties.  A  specinien, 
analyzed  by  Bergman,  gave  silex  63.5,  magnesia  16.0,  lime   12.8, 

*  Gtineina*  Atbett.  ir«rfier.  Hounnann,    Asbeatos.  Kiman*     Asbette  dor.  Havy,  BtM^pUmtm 
t*Aibestc  coaimune.  Br9€hmif^    Common  Aibeit.  AiMn*   Common  Aibestni.  FfUlt^, 
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ulamine  1.1,  oxide  of  iron  6.0 ;» 99.4. — ^Tjie  leek  green  asbestus  of 
Zoblitz  is  said  tcf  contain  chrome. 

This  variety  sometimes  resembles  actjnoHte  or  tremolite ;  but  its 
powder  is  soft,  while  that  of  the  other  two  is  dry  and  harsh. 

A  singular  variety  has  been  found  in  limestone  at  Glen  Tilt,  in 
Scotland,  by  Dr.  Mac  CuHoch.  It  is  sufficiently  soft  to  be  formed 
into  a  paste  with  the  fingers  ;  but  in  a  few  days  acquires  ihe  hardness 
offirwood.  (Phillips.) 

3.  MOUNTAIN  CORK.*  This  Variety  is  so  light,  that  it  ordinarily 
swims  on  water,  its  specific  gravity  usually  varying  between  0.68  and 
0.99.  Its  structure  is  fibrous;  but  the  fibres,  very  seldom  parallel, 
are  mingled  and  promiscuously  interwoven,  thus  leaving  numerous 
pores ;  hence  its  low  specific  gravity,  and  its  power  of  absorbing  a 
large  quantity  of  water. 

Although  its  hardness  is  variable,  it  may  usually  be  impressed  by 
the  finger  nail.  It  has  little  or  no  lustre ;  and  its  fibres  are  so  fine, 
that  its  fracture,  at  first  view,  appears  compact  and  uneven.  Its  more 
common  colors  are  gray,  grayish  or  yellowish  white,  and  sometimes 
yellowish  brown,  or  pale  yellow.    It  is  usually  opaque. 

It  is  sometimes  in  masses,  which  have  the  softness  of  corA:,  and  are 
slightly  elastic. — When  in  thick,  spongy  plates,  it  has  been  called 
rock  or  fossil  flesh. — Its  plates  have  also  received  the  trivial  names 
of  roclc  or  mountain  leather,  rock  paper,  &c.  according  to  the  d^ee 
of  thickness  and  flexibility,  which  they  possess. 

It  is  less  easily  fusible,  than  the  other  varieties.  It  contains, 
according  to  Bergman,  silex  56.2,  magnesia  26.1,  lime  12.7,  alumine 
.  2.0,  iron  3.0. 

This  variety  is  found  in  Saxony,  France,  Scotland,  &c.  and  some- 
times in  metallic  veins. — Near  Alais,  in  France,  it  occurs  on  the 
surface  of  the  soil,  in  long  whitish  masses,  resembling  human  bones« 

4.  LiGNiFORM  ASBESTus.t  KiRjvAif.  The  aspect  of  this  min- 
eral, under  certain  points  of  view,  somewhat  resembles  that  of 
wood.  Its  structure  is  irregularly  fibrous,  the  fibres  being  straight 
or  curved,  and  sometimes  interlaced,  or  a  little  diverging.  They 
adhere  strongly,  but  are  less  stiff,  than  those  of  the  common  variety, 
and  sometimes  a  little  flexible. — Its  masses  are  often  composed  of 
layers  more  or  less  curved,  and,  when  broken  in  the  direction  of  the 
fibres,  it  falls  into  long  fragments,  which  sometimes  reseAle  splinters 

*  B«rg  Koric.  Werner.  Rock  Cork.  Jameion.  Suber  montanunu  Kirwan,  Asbette  ttenb.  Hauy, 
Afbate  saberiforrae.  Brongniart,  La  Liege  de  montagne.  Brochant.  Scbwimmender  AibetU  Haut* 
maim.    Mountain  Cork.  Aikln.  Phillifn. 

t  Ber^  Holz.  JVemer.  Rock  Wood.  Jametfu  Aibeite  ligniforme.  Hmty.  Br§ttgHiart.  Le  B«ii 
Ai  mmtafiit.  Br^chantm  Holzasbesu  Hautmann,  Mouataia  Woo^  JPhUU^.  JikHu 
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of  fossil  wood.    It  is  opaque,  nearly  dull ;  and  its  color  is  umMllj'browi, 
sometimes  a  little  reddish  or  yellowish.     Its  specific  graTity  is  1.59. 

It  is  with  difficulty  melted  by  the  blowpipe^— -In  Europe,  this 
variety  is  found  in  the  Tyrol ;— at  Portsoy,  in  Scotland,  &c. 

5.  ooMPAOT  A8BE8TU8.*  This  Variety  is  compact  in  a  compmtive 
sense  only.  It  has  a  very  close  texture;  but  its  masses  are  dmsifak 
intp  filaments  more  or  less  delicate,  especially  after  being  exposed  to 
moisture.  Its  color  is  usually  a  deep  green.  It  much  resembles  a 
fibrous  serpentine ;  and  has  been  found  in  Ae  Uralian  moimtaiiis, 
and  in  the  Pyrenees. 

COtological  siimaiunuj  Asbestus,  which  never  occurs  in  large 
masses,  is  usually  found  among  the  more  recent  of  the  primitive  rocks. 
It  is  sometimes  in  veins,  which  traverse  granite,  gneiss,  mica  slate,  sr 
greenstone,  and  often  mingled  with  the  various  crystallized  substances, 
Vhich  fill  these  veins.  It  sometimes  penetrates  quartz  or  calcareous 
spar,  giving  them  a  silky  or  fibrous  appearance.  It  is  also  fbund  in 
metallic  veins,  or  beds. 

In  the  Uralian  Mountains,  it  exists  in  small  masses,  composed  rf 
ftscicular  groups  of  diverging  fibres,  in  mica  slate.  (Patrih.)  Ar- 
gillaceous slate  is  sometimes  traversed  by  veins  of  Asbestus. 

But  it  more  frequentiy  occurs  in  serpentine,  or  steatitic  nwks, 
constituting  whole  veins,  which  vary  from  a  few  lines  to  sefml 
inches  in  breadth. 

Asbestus  is  sometimes  associated  with  talc,  quartz,  epidote,  mag- 
netic iron,  &c.  and  in  some  instances  its  fibres  are  spread  over  the 
surface  of  crystallized  feldspar,  like  hair. 

(Localities.)  This  mineral  is  by  no  means  rare.  Some  of  the  more 
remarkable  foreign  localities  have  been  mentioned  under  the  first 
variety. 

In  New  Brunswick,  at  Negro  Head,  7  miles  from  St  John,  amian- 
thus is  abundant,  and  is  sometimes  employed  by  sailors  for  wicks  in 
their  binnacle  lamps.  (Thatbr.) 

In  the  United  States,  In  Jdaryland,  at  the  Bare  Hills,  &c.  not  fiir 
from  Baltimore,  amianthus,  common,  radiated,  and  ligniform  Asbestus 
occur  in  serpentine.  (Qilmor.) — In  Delaware,  Newcastle  County, 
in  Christiana  Hundred,  the  common  variety  is  very  abundant  in 
serpentine^  Co irit if  D.^ ^In  Pennsylvania^  in  Chester  and  Mont- 
gomery Counties,  near  West  Chester,  &c. ;— also  at  the  end  of  the 
canal  road,  3^  miles  from  Philadelphia,  it  is  in  very  delicate  fibres 
on  quartz,  in  hornblende  rocks ; — also  at  London  GroTe,  tiie  Moun- 
tain Cork  occurs  in  granular  limestone,  and,  when  in  thick  layers, 
is  spongy.  (Lea.) — In  Mw  Jersey,  at  Hoboken,  amianthus  is  found 

*  AtboMe  MknpMle.  Rrmiguiartm 
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iwle  gfeen,  with  a  satin  lustre^  in  8eq)entine.  (Pmemcr  ^  Toumbt.)^^ 
In  J^iw  Fork,  on  Staten  Island,  uncmnmonly  beautiful  amianthus  occun 
in  steatite ;  these  fibres  are  rose  or  straw  colored,  sometimes  between  two 
and  three  feet  long,  and  possess  the  lustre  and  softness  ci  silk ;  other 
^varieties  of  Asbestus  occur  in  the  same  island  ;f— also  in  several  parts  of 
ihe  island  of  New  York,  radiated  or  stellated  Asbetus  is  found  in  large 
tolled  masses,  and  on  the  banks  of  the  Hudson,  4^  miles  from  the  citj, 
it  occurs  in  a  rock  of  considerable  extent  (Fmemcr  ^  ToBBsr.J'^At 
Corlaer's  Hook,  it  it  sometimes  plumous,  presenting  on  its  fractura 
delicate  filaments,  arranged  in  the  form  of  feathers.  ..("iSfciriffFF^ii.^— 
In  Cmmtetieut,  near  New  Haven,  chiefly  in  serpentine»  and  very 
abundant;  the  amianthus  is  sometimes  nearly  as  fine  as  that  ^ 
Corsica;  the  common  variety  is  whitish  green,  with  dolomite  and 
granular  limestone  adhering,  and  bitter  spar  and  magnetic  iron 
disseminated ;  also  at  New  Milford.  (8iLLiMA}i.y^A\90  at  Wash- 
ington, where  both  amianthus  and  the  common  variety  occurir— la 
Mhodit  Island^  Asbestus,  often  in  the  form  of  amianthus,  occurs  in 
anthracite  an4  the  accompanying  shale,  in  which  its  fibres  are  some- 
times nearly  two  inches  long ;  it  forms  layers  or  veins,  or  is  intermixed 
vrifh  tiie  anthracite.  (Silliman's  Jour.  vol.  i.  p.  243.) — ^In  MusachusetUu 
«t  Newbury,  not  two  miles  from  Newburyport,  near  the  tunipikOft 
aauanthus  and  the  common  variety  appear  in  veins,  traversing  a  very 
beautiful  precious  serpentine.— Also  at  Pelham,  where  it. occurs 
lignifonn.  (HncHcocK.)'^A\%o  at  Brighton  and  Dedham,  the  com- 
ason  variety  is  found  in  amygdaloid  and  rolled  masses  of  greenstonew 
(J.  F.  ^  8.  L.  Dana,) — In  Vermont,  at  Kellyvale,  both  amianthus 
and  the  common  variety  are  abundant,  and  the  fibres  are  sometimes 
uncommonly  long.  (J,  F.  jDifjirj.^— -Also  at  Mount  Hoiley. 

Species  73.    AMIANTHOIDEL    Haut.  Beocbant. 

It  occurs  in  tufts,  composed  of  long,  capillary  filaments,  flexible 
and  very  elastic ;  more  flexible  than  the  fibres  of  common  asbestus, 
but  stiffer  and  more  elastic  than  those  of  amianthus.  Its  color  is  olive 
green,  or  greenish  white,  sometimes  inclining  to  yellow  or  brown ;  and 
its  lustre  is  somewhat  shining  and  silky. 

It  melts  with  difficulty  before  the  blowpipe  into  a  fatekish  enamel. 
It  contains  silex  47.0,  lime  11.3,  magnesia  7.3,  oxide IRron  20.0,  of 
manganese  10.0 ;  =3 95.6.  (Vauhuelin.J 

At  Oisans,  in  France,  it  is  accompanied  by  carbonate  of  lime,  epi- 
dote,  feldspar,  quartz,  and  oxide  of  manganese. 

In  the  United  States.  In  Maine,  at  Topsham,  it  occurs  in  an 
aggregate  of  quartz  and  hornblende  with  epidote. 
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Cordier  considers  the  Aroianthoide  a  variety  of  hornblende ;  and 
Jameson  mentions  it  under  actjnolite,  a  subspecies  of  hornblende. 

Species  74.    DIOPSIDE.    Brosgviart.  Jameson. 

Biopsid.  Wiemer.   Variety  of  Pjroxene.  Hauy,    Gemdner  Bdabkoliih.  Hmummm,  Diopaidab  PMBip§, 

•  This  mineral,  yet  rare,  appears  in  prismatic  crystals,  more  or  lest 
regular.  It  sometimes  presents  the  primitive  form,  which  is  aa 
oblique-angled  four-sided  prism,  with  rhombic  bases,  and  m  all 
respects  similar  to  the  primitive  form  of  augite.  By  truncation  and 
bevelment,  the  primitive  form  ts  converted  into  a  prism  with  six, 
eight,  or  even  twelve  sides  (PI.  IV,  6g.  £6.),  of  which  eight' sides  are 
usually  narrower  than  the  other  four.  The  terminations  of  these 
|Risms  usually  present  four  or  six  faces ;  but  sometimes  a  greater 
number.  Most  of  the  lateral  faces  are,  in  general,  longitudinally 
striated. — ^The  prisms  are  sometimes  tabular  or  cylindrical ; — they 
are  often  aggregated  into  fibrous  or  radiated  masses.  The  four-aided 
prisms  are  frequently  small,  elongated,  and  bent  or  imperfect. 

In  fine,  crystals  of  Diopside  are  sometimes  united  to  foUgUdt 
granular,  or  almo&t  compact  masses  of  the  same  substance. 

Its  structure,  parallel  to  the  bases  of  the  primitive  form,  it 
distinctly  foliated,  than  in  the  direction  of  the  sides.    Its  loaM.  ili 
vitreous  and  shining ;  and  its  fracture  uneven.    It  is  usually  mm.  ai^ 
less  translucent,  sometimes  transparent,  and  the  smaller  cryatels  utr 
often  opaque.    The  colors  of  the  Diopside  are  green,  usually  pale  or 
only  greenish  white,  ^nd  sometimes  yellowish  or  grayish  white.    The 
mall  four-sided  prisms  sometimes  exhibit  a  pure,  lively  green ;  and     * 
the  larger  crystals  are  sometimes  nearly  white.    Its  specific  gravity 
is  between  3.23  and  3.30.    It  scarcely  scratches  glass. 

It  melts  by  the  blowpipe,  though  with  difficulty,  into  a  limpid  or 
grayish  glass.  It  contains  silex  57.0,  magnesia  18.25,  lime  16.5, 
oxides  of  iron  and  manganese  6.0  ;=  97.75.  (Lj  ugibr.J 

(Localities.)  The  Diopside  in  four-sided  prisms,  associated  with 
granular  carbonate  of  lime,  specular  oxide  of  iron,  and  prehnite,  is 
found  in  fissures  or  veins,  traversing  a  black  serpentine,  on  the  plain 
ofMussa,  in  Piedmont;  and  was  hence  named  Mussite  by  its  discov- 
erer, Bonvoisin. — The  twelve-sided  prisms,  usually  accompanied  by 
garnets  andtttt)idote,  were  discovered  by  the  same  mineralogist  near 
the  village ^r.^^  in  Piedmont ;  and  by  him  called  dlalite. — ^It  has 
also  been  observed  in  primitive  greenstone. 

The  variety,  first  called  Mussite,  resembles  the  salilite;  and  in 
fact  Haiiy  considers  Diopside  a  variety  of  augite. 
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Species  75.    AUGITE. 

Pyrozene.  Hauy.  Brongniart.   Oblique^dgvd  Augite.  Jamatotu    Augite.  AIMn,  PhU^» 

This  mineral  is  not  always  easily  recognised,  unless  it  be  in  distinct 
crystals,  which  is  often  the  case.  Its  secondary  forms,  of  which  nine 
or  ten  have  been  observed,  are  all  six  or  eight-sided  prisms,  usually 
short,  and  terminated  at  each  extremity  by  two  principal  faces.  They 
originate  from  an  oblique  prism  (PI.  IV,  fig.  27.)  with  rhombic  bases, 
whose  sides  are  inclined  to  each  other  at  angles  of  92°  18'  and  87°  42'; 
its  integrant  particles  are  triangular  prisms.* 

One  of  its  secondary  fonns  is  a  six-sided  prism,  of  which  two  lateral 
edges  contain  angles  of  92°  18',  and  the  other  four,  angles  of  133°  51'. 
— ^This  prism  is  sometimes  terminated  by  diedral  summits,  whose 
terminal  edges  are  oblique  to  the  axis,  and  whose  faces,  standing  on 
the  two  least  obtuse  edges  of  the  prism,  are  inclined  to  each  other 
in  an  angle  of  120°.  Most  commonly  two  of  the  lateral  planes  are 
broader,  than  the  other  four ;  sometimes  the  reverse^ — Sometimes  the 
preceding  crystal  is  converted  into  an  eight-sided  prism  (PL  IV,  fig. 
28.)  hj  truncations  on  those  lateral  edges,  on  which  the  terminating 
^ttiA  ai9  placed.^-Sometimes  the  terminal  edge  of  the  summit,  or  only 
ftinft^lit  solid  angles,  is  truncated.  Other  modifications  also  appear 
iltir:fMiifk-  tmninations  of  these  prisms. — It  also  presents  a  broad,  six- 
prisniy  with  four-sided  summits,  whose  faces  correspond  to 
[foliate  lateral  edges,  containing  an  angle  of  1 15°  30'  each. — The 
crystals  of  Augite  sometimes  exhibit  a  tabular  aspect. 

Sometimes  it  appears  in  hemitrope  crystals,  in  which  one  extremity 
has  a  four-sided  summit,  and  the  other  presents  a  reentering  angle. 
Sometimes  its  prisms  cross  each  other,  but  not,  like  the  staurotide,  at 
constant  angles; — or  are  united  by  their  broader  faces. 

It  also  occurs  amorphous,  or  in  rounded  fra^^ments,  or  in  grains. 

The  Augite  has  a  foliated  structure  in  directions,  parallel  to  the 
sides  and  longer  diagonal  of  the  primitive  form.  It  is  hardier  than 
hornblende  or  olivine,  scratches  glass,  and  sometimes  gives  sparks  with 
steel.    Its  specific  gravity  varies  from  3.15  to  3.57. 

It  is  fused  with  difficulty  by  the  blowpipe  ;  but  in  small  fragments 
melts  Into  an  enamel,  which,  in  the  colored  varieties,  is  usually  black, 
or  bottle  green.  Its  essential  ingredients  appear  to  be  siiex,  lime, 
magnesia,  and  alumine.  A  mean  of  four  analyses  by  ]|||proth  and 
Yauquelin  gives  silex  51.7,  lime  15.9,  magnesia  11.3,^mimine  5.0, 
oxide  ot  iron  12.6,  of  manganese  1.0  ;=  97.5. 

Its  greater  hardness,  the  results  of  mechanical  division,  and  its 
difficult  fusibility,  will,  in  general,  be  sufficient  to  distinguish  it  from 

*  WiUi  the  reflecting  goniometer  Phillip*  fbmd  theie  angles  97^  OS*  and  9SP  IT. 
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hornblende,  which  it  often  resembles.— It  cannot  easily  be  confiMUiddl 
with  schorl. 

It  has  four  varieties. 

Var.  1.  COMMON  augftb.*  This  embraces  the  distinct  crystals  of 
Angite,  already  described.  Their  surface,  sometimes  dull,  is  crfiea 
smooth  and  shining;  and  the  smaller  prisms  are  frequently  Terj 
perfects— It  not  unfrequently  occurs  in  grains,  or  small  masses,  either 
amorphous  or  rounded,  and  sometimes  composed  of  granular  distinct 
concretions.  Its  fracture  is  uneven,  or  conchoidal.  Its  lustre  ii 
shining,  often  strongly,  and  a  little  resinous.— Its  name  is  from  the 
Greek  «vr«,  lustre. 

Though  in  general  nearly  or  quite  opaque,  it  is  sometimes  trans- 
lucent, and  some  green  crystals  are  feebly  transparent  Very  thin 
fragments  of  opaque  crystals  often  transmit  a  greenish  lig^t.  Its 
»  colors  are  Uack,  greenish  black,  deep  or  blackish  green,  leek  or  yel* 
lowish  green,  and  sometimes  brown,  brownish  black,  gray,  or  even  whitOi 
The  green  shade  is  often  advantageously  brought  to  view  by  moistening 
the  surface.  The  color  of  its  powder,  except  in  the  whitish  varietvei^ 
is  greenish  gray. 

In  a  specimen  from  Franconia,  ELlaproth  found  silex  ,514^  JiBe 
14.0,  magnesia  12.75,  alumine  5.75,  oxide  of  iron  12.75,  of  iiia^|j|||)|i| 
0.25,  water  0.25 ;» 97.75.  In  another  from  Frascati,  he  finiad  dqc, 
48.0,  lime  24U),  magnesia  8.75,  alumine  5.0,  oxide  of  iron  124 
manganese  1.0  ;=»  98.75. 

The  Augite  is  su1]ject  to  decomposition,  though  less  so  than  olivine, 
and  is  eventually  reduced  into  a  yellowbh  green,  argillaceous  masst 

(BROCHASr.) 

(Creohgical  sUtuilion  and  Localities.)    This  variety  of  Augite  often 
exists  in  volcanic  productions,  even  in  recent  lava  and  scoria ;  indeed 
some  volcanic  ejections,  as  at  Stromboli,  &c.  are  in  a  great  degree 
composed  of  crystals  of  Augite.     These  crystals  are  very  abundant 
in  the  scoria  of  Monte  Rosso,  near  Etna ;  they  also  occur  loose  at 
the  same  mountain  in  a  kind  of  sand,  which,  according  to  Spallanzani, 
consists  of  triturated  scoria. — It  occurs  also  in  Auvergne,  Teneriffe* 
&Cw-— From  Vesuvius  are  sometimes  ejected  masses,  composed  of 
granular  limestone,  Augite,  hornblende,  meionite,  idocrase,  &c.— On 
the  shores  c^the  island  of  Jean  Mayen,  in  the  Greenland  sea,  Augite 
forms  an  ii^^dient  of  a-black  sand,  and  occurs  in  very  minute,  trans- 
parent crystals,  having  a  high  lustre ;  similar  crystals,  at  the  same  place, 
are  imbedded  in  rocks,  some  of  which  resemble  porous  toadstone,  and 
others  a  volcanic  scoria.  (Clarke.) 

•  Angit.  Werner.   L'Augite.  Brochantm  Pynnene  Aagitei  BrmgnimrU  Foliirted,  gnamlir,  eoB<» 
choidal,  and  coQmoii  Aaptr.  Jamenn, 
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Many  believet  that  the  Augite»  found  in  volcanic  productions,  pre- 
esdsted  in  the  stone,  from  which  the  lava  has  originated,  having  suffered 
little  or  no  alteration  by  the  fire,  which  produced  the  lava.  Some- 
times, however,  the  fire  has  rendered  it  more  brittle,  and  acid  vapors 
have  destroyed  its  color;  indeed  white  augite  sometimes  retains  its 
original  color  in  the  interior. 

Others  suppose,  that  Augite  has  actually  crystallized  in  the  interior 
of  the  melted  lava.  This  opinion  receives  some  support  from  the 
remark  of  Mr.  Thomson,  who  asserts,  that  he  saw  acicular  crystals 
of  Augite,  gMimed  and  attached  to  the  walls  of  a  church,  which  was 
enveloped  by  the  lava  of  Vesuvius  in  1794. 

This  Augite  is  also  common  in  basalt,  accompanied  by  olivine  and 
basaltic  hornblende;  its  crystals  or  amorphous  masses  have  usually 
more  lustre  and  livelier  color?*  than  when  found  in  lava. 

Augite  sometimes  occurs  in  primitive  rocks.  Very  large  crystals 
are'foand  in  the  iron  mines  near  Arendal  in  Norway,  associated  with 
garnet,  epidote,  hornblende,  &c.  It  sometimes  passes  by  insensible 
shades  into  the  coccolite. — In  the  Pyrenees,  it  forms  considerable  beds 

in  primitive  limestone. 
'    In  Siberia,  near  lake  BaikaU  it  occurs  in  olive  green  crystals,  of 
wUdk  the  form  is  sometimes  an  eiglit-sided  prism  with  three-sided  sum- 
fldts ;  and  has  been  called  Baikalite* 

*    Augite,  united  with  feldspar,  constitutes  an  aggregate,  to  which  Dr. 
Mac  Culloch  has  given  the  name  of  Augite  rock. 

The  Omphazit  of  Werner  appears  to  be  a  variety  of  Augite,  It  is 
found  in  Carinthia,  in  the  Saualpe,  in  primitive  rocks  with  garnet, 
cyanite,  &c. 

In  Canada,  on  a  mountain  near  Montreal,  crystals  of  Augite  are 
imbedded  in  a  hornblende  rock,  highly  crystalline  in  its  structure, 
which  forms  the  summit  of  the  mountain.  (Silliman.J  These 
crystals  are  sometimes  greenish  black  eight-sided  prisms,  about  half 
an  inch  long.  (M^Eubs.) — In  Maryland,  8  miles  from  Baltimore;, 
on  the  Falls  turnpike,  in  dolomite  with  red  oxide  of  titanium ;  it  is 
white,  and  its  crystals  are  broad  six-sided  prisms,  sometimes  9\  inches 
long,  with  imperfect  terminations  ;a-^Iso  5  miles  from  Baltimore,  it 
occurs  in  a  vein  of  chlorite,  traversing  gi^eenstone,  and  is  associated 
with  black  schorl;  its  color  is  olive  green,  garnet  or  brownish  red, 
and  its  crystals  are  broad  six-sided  prisms,  ^sometimes  Mr  6  inches 
long,  with  imperfect  diedral  summits;  the  red  crystals  are  transparent, 
f  JT^rDJByJ— In  ^ftw  ForAr, at  Kingsbridge,  white  Augite  is  imbedded 
in  primitive  limestone.  Its  crystals,  either  small  or  several  inches 
in  length,  are  eight-sided  prisms,  of  which  two  sides  are  often  so  much 
lai^r  than  the  others,  that  the  crystal  becomes  tabular.    The  termi- 
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nations  of  these  prisms,  sometimes  like  those  already  known*  hata 
also  presented  a  new  and  more  complex  variety  of  form.  Sp^ifie 
gravity  3.1.  ( Br  uce,)^^ Au^te  at  Kingsbridge  more  frequently  occnn 
in  elongated,  nearly  rectangular,  four-sided  tables,  sometimea  moire  or 
less  truncated  on  two  edges  at  th^  same  extremity  of  the  table ;  it 
melts  without  much  difficulty  into  a  semitransparent  gUas;— it  aho 
occurs  at  Sing-Sing,  in  six-sided  prisms,  sometimes  genicaUted»  in 
primitive  limestone,  f  Pierce  Sf  Tor  ret  J — In  ConnecHcut,  hi  litich- 
field,  in  dolomite,  sometimes  with  tremolite  and  quartz ;  its  cfyatab 
are  whitish,  flat  six-sided  prisms,  sometimes  nearly  4  inches  long,  with 
diedral  summits.  fJ9i?iir£.J|— Also  at  Brookfield,  it  occurs  wUte 
in  dolomite.  (Eaton.J — Also  at  Washington. — In  Massadiuteiigg  at 
Deerfield,  in  black,  imperfect  crystals,  in  an  aggregate^f  greenstoii^ 
quartz,  and  carbonate  of  lime.  (Hitchcock.)    .        .  ^^  -  ^     -     ,  * 

2.  SAHLITE.*  Jameson.  The  Sahlite  sometimes  appears  in  four  or 
eight-sided  prisms,  with  diedral  summits  and  other  modifications ;  and 
its  laminee  are  sometimes  marked  by  parallel  lines.  But  it  morr 
frequently  occurs  in  small  laminated  masses,  or  in  granular  concre- 
tions; and  the  same  mass  sometimes  exhibits  both  a  granular  and 
laminated  structure.— It  easily  yields  to  mechanical  division,  and 
the  result  is  an  oblique,  four-sided  prism  with  rhombic  baaes,  and 
natural  joints  parallel  to  the  diagonals  of  its  bases*  its  stnictnt^ 
parallel  to  the  sides  of  the  prism  and  one  of  the  aforementioned 
aiagonals,  is  more  or  less  distinctly  foliated,  its  lustre  is  vitreous 
and  shining,  sometimes  strongly.  Its  fracture  is  usually  uneven, 
and  nearly  dull. 

The  Sahlite  is  soft  to  the  touch,  yields  to  the  knife,  and  feebly 
scratches  glass.  In  tliin  plates  it  is  translucent,  but,  in  thicker 
masses,  at  the  edges  only.  Its  colors  are  greenisli  gray,  or  grayish 
green,  and  sometimes  pale  green.  Its  specific  gravity  is  between 
3.2  and  3.4. 

It  melts  with  difficulty  into  a  porous  glass.  It  contains,  according 
to  Vauquelin,  silex  53,  lime  20,  magnesia  19,  alumine  3,  iron  and 
manganese  4;=  99.  With  this  the  analysis  of  Hisinger  very  nearly 
agrees. 

(Localities.)  It  was  first  found  by  Dandrada,  in  Sweden,  in  a 
silver  mine  near  SaJila ;  and  hence  its  name.  It  is  tliere  associated 
witli  actyntfite,  sulphuret  of  lead,  &c. — Near  Arendal  in  Norway, 
it  is  connected  with  hornblende,  feldspar,  magnetic  oxide  of  iron, 
&c. — In  the  mountain  Odon-Tchelou,  in  Siberia,  it  occurs  with 
beryl,  mica,  &c. 

*  Sahliu  iVemer.  MalAcolitbc.  Brochent.  Brongrdart,  Variety  of  Pjrxoxeae.  Hmty»  Gemeinnr 
MalAlMlith.  Hammanth    SahMte.  Jikiru  PhiUipt. 
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In  the  United  States,  In  JVeir  Vork,  near  Lake  Ctiamplain. 
(OiBBS.J'-^Kt  Rodger's  Rock,  near  Ticobderoga,  it  presents  green 
eight-sided  prisms,  one  inch  diameter,  and  passes  into  coccolite  or 
granular  Augite,  (J^PEusN.J'^ln  ConnecticuU  near  New  Haven, 
it  occurs  olive  green,  foliated,  and  almost  prismatic,  in  the  yellow 
serpentine  marble.  (Silliman,)         ..     '•  '    •-  '  '     : 

3.  FAssAiTR.  Wernrr,  It  occurs  in  crystals,  which  possess  a 
foliated  structure,  and  yield  by  mechanical  division  the  same  results 
as  common  Augite.  One  of  its  forms  is  an  octaedron,  or  double  four- 
rided  pyramid,  truncated  on  the  edges  of  the  common  base,  which  is 
oblique  to  the  axis.  These  crystals  are,  in  general,  confusedly 
grouped.— In  sharp  fragments,  it  scratches  glass.  Its  color  is  green^ 
sometimes  light ;  some  crystals  are  blackish  green  at  the  surface. 

It  is  found  in  a  gangue  of  laminated  carbonate  of  lime,  with 
idocrase,  in  the  Tyrol,  in  the  valley  of  Fossa  ;  and  hence  its  name. 

The  Pyrgom,  found  also  in  the  valley  of  Fassa,  in  dark  green, 
feebly  translucent  crystals,  whose  forms  are  not  well  defined,  is  a 
variety  of  Augite. 

4.  cocconTK.*  Jameson.  This  variety  is  composed  of  granular, 
distinct  concretions,  easily  separable,  often  by  the  finger  only,  and 
vaiying  in  size  from  that  of  a  pin's  head  to  that  of  a  pea,  or  still  larger. 
•—Hence  its  name  from  the  Greek  Mtcxot,  a  grain,  and  a*##j,  a  stone,'^ 
These  concretions  are  bounded  by  smooth,  but  irregular  faces,  often  a 
little  convex ;  they  sometimes  present  a  few  well  defined  edges,  and 
often  resemble  crystals  with  rounded  angles  and  edges.  Sometimes 
flicy  pass  into  laminated  masses,  which  divide  very  easily  into  prisms, 
whose  bases  are  slightly  rhombic. 

Its  structure  is  foliated  in  two  directions,  though  not  always  very 
distinctly ;  its  fracture  is  uneven  or  a  little  conchoidal ;  its  lustre  is 
Yitreous  and  shining.  It  scratches  glass ;  and  its  specific  gravity  lies 
between  S.30  and  3.37. — Its  grains  are  often  translucent,  sometimes 
opaque.  Its  colors  are  green  of  several  shades,  as  grass,  olive,  or  leek 
green,  also  blackish  green  or  black,  red,  brown,  or  reddish  brown. 

It  contains,  according  to  Vauquelin,  silex  50.0,  lime  24.0,  magnesia 
10.0,  alumine  1.5,  oxide  of  iron  7.0  of  manganese  3.0  ;^  95.5.  It  melts 
before  the  blowpipe,  but  not  easily. 

(Localities  )  It  was  first  found  in  the  north  of  Europe,  wh6re  it 
eiLists  in  primitive  rocks.  Near  Arendal,  in  Norway,  it4s  associated 
with  magnetic  iron,  mica,  carbonate  of  lime,  &c.  The  black  concre- 
tions are  sometimes  mingled  with  others  of  a  bright  red*— In  Ireland, 
county  of  Antrim,  the  Coccolite,  in  small  grains,  is  disseminated  in 

*  Kokkolith.  Klrmer.    Coccolitbe.  Bfchant,    Pjrroxeue  Coeeolithe.  Brmgniart.    FjtVKatgnaf 
Hauy,    Koroign*  Aagit.  Hautmanru    CoecoUte,  Aikin,  PhUUpi, 
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Q(»npact  limestone  ;-«and  a  similar  agg;regate  occirs  near  Nice  in 
France.  (Allah.) 

In  Canada,  below  Quebec,  at  the  bay  of  St  Paul,  a  brown  Coccolite 
is  found.  (Bigs Br.) 

In  the  United  States.  In  JV^  York,  at  West  Chester^ — In  Ver- 
mont, the  Coccolite  has  been  found  in  several  places  near  Lake  Cham- 
plain,  and  probably  offers  some  new  varieties  of  color.  It  is  sometimea 
in  masses  of  a  dull  black  color.  But  at  Charlotte,  its  masses  are 
composed  of  easily  separable  concretions,  whose  prevailing  colors  are 
brownish  red,  or  brown,  deep  blood  red,  orange,  or  pale  red;  widi 
these,  other  concretions  of  a  lively  green  are  intermingled.  Althouglh 
some  of  these  concretions  from  Charlotte  seem  to  be  almost  priBmatiG» 
their  structure,  is  in  general,  less  distinctly  foliated,  than  that  of  the 
Coccolite  from  Norway,  and  their  lustre  more  vitreous. — At  Rodger's 
Rock,  8  miles  from  Ticonderoga,  it  forms  a  mass,  weighing  a  number 
of  tgns ;  its  colors  are  numerous,  and  its  grains  very  small.  (Hall. 
See  Lit  &  Philos.  Report  t.  i.  p.  $79.) 

Specie s  76.    HORNBLENDE. 

Amphiboie.  Hauy,  Brtngniart. 

This  very  common  mineral  may,  in  general,  be  easily  recogniaed* 
Though  sometimes  in  regular  and  distinct  crystals,  it  is  more  commonly 
the  result  of  a  confused  crystallization ;  and  appears  in  masses*  com- 
posed of  laminae,  acicular  crystals,  or  fibres,  variously  aggregated. 

When  its  structure  is  sufficiently  regular,  mechanical  division  is 
easily  effected  in  a  longitudinal  direction  ;  and  its  crystals  are  found 
to  be  composed  of  laminse,  situated  parallel  to  the  sides  of  an  oblique 
four-sided  prism  (PI.  IV,  fig.  £9.)  with  rhombic  bases;  the  sides  of 
this  prism  are  inclined  to  each  other  at  angles  of  124°  34'  and  55^  26'. 
The  longitudinal  fracture,  which  of  course  is  foliated,  usually  presents 
the  broken  edges  of  many  laminee  extending  one  beyond  another.-— 
Of  the  five  or  six  modifications  of  the  primitive  form,  which  have  been 
observed,  tlie  three  following  are  the  most  common. 

A  six-sided  prism,  of  which  two  opposite  lateral  edges  contain 
angles  of  124°  34''.  Each  summit  is  formed  by  three  rhombic  faces» 
standing  on  alternate,  lateral  edges,  but  not  on  the  same  edges  at  both 
extremities* — The  same  six-sided  prism  is  sometimes  terminated,  at 
one  extremity,  by  four  trapezoidal  faces  (PI.  IV,  fig.  30.),  corresponding 
to  four  of  the  lateral  planes,  and,  at  the  other  extremity,  by  two  pentag- 
onal  faces,  standing  on  two  opposite  lateral  edges^ — Sometimes  also 
this  prism  has,  at  one  extremity,  the  three-sided  summit  of  the  first 
variety,  and,  at  the  otlier,  the  diedral  summit  of  the  second  variety.— 
Although  the  two  summits  of  these  crystals  are  often  unlike  eack 
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other,  both  in  the  number  and  arrangement  of  their  faces,  it  cannot  be 
inferred,  that  thej  ought  to  become  electric  by  heiit ;  for  the  summits 
of  the  tourmaline  differ  only  by  the  addition  of  certain  faces,  at  one 
extremity,  to  those  faces,  which  are  common  to  both  extremities. 

Hornblende,  though  less  hard  than  schorl,  usually  scratches  glass ; 
it  yields  to  the  knife,  and  seldom  gives  sparks  with  steel.  Its  powder 
is  dry  and  not  soft  to  the  touch.  It  is  often  opaque,  sometimes  trans* 
faicent.  Its  preyailing  colors  are  black  and  green,  often  intermixed. 
Its  specific  gravity  usually  lies  between  3.15  and  3.38. 

(Chemical  characters.)  Before  the  blowpipe  it  melts,  but  sometimes 
with  difficulty ;  the  common  hornblende  into  a  black  or  grayish  black 
gtass^  and  actynolite  into  a  gray  or  yellowish  gray  enamel.  It  yields 
by  analysis  silex,  alumine,  magnesia,  and  lime,  but  in  variable  propor- 
tions, arising  in  part,  without  doubt,  from  the  nature  of  its  gangue. 
Its  colors  are  produced  by  the  oxides  of  iron  and  chrome. 

(Distinctive  characters.)  Its  laminated  structure,  jts  inferior  hard- 
ness, its  inability  of  becoming  electric  by  heat,  and  sometimes  the 
results  of  fusion  may  be  employed  to  distinguish  it  from  schorl.— It  is 
less  hard  and  more  easily  fusible  than  augite.— It  differs  from  epidote 
in  crystalline  structure,  hardness,  and  the  results  of  fusion.^ — Its 
powder  is  not  soft  to  the  touch,  like  that  of  asbestus. 

This  species  admits  a  twofold  division  founded  chiefly  on  a  differ- 
ence of  color,  produced  by  the  oxides  of  iron  and  of  chrome. 

Subspecies  1.    Common  Hornblende. 

This  subspecies  is  much  more  common  and  abundant,  than  actyno- 
lite, the  following  subspecies.  It  embraces  all  those  minerals,  to  which 
Werner  has  given  tiie  name  of  Hornblende,  with  the  exception  of  the 
substance,  which  he  has  called  Labrador  Hornblende. 

It  is  sometimes  crystallized  under  the  forms  already  described ;  and 
very  often  occura  in  lamellar  or  fibrous  masses.  Its  prevailing  color  is 
nearly  black,  sometimes  brownish  or  grayish  black,  and  very  frequentiy 
more  or  less  tinged  with  green,  or  even  passes  into  a  deep  or  blackish 
green,  or  dark  greenish  gray ;  but  the  tinge  of  green  is  never  lively. 
The  color  of  its  streak  or  fine  powder  is  greenish  gray.  The  black 
varieties  are  usually  opaque,  and  the  greenish,  translucent  at  the 
edges. — Its  surface  is  sometimes  rendered  brown  by  decomposition. 

Its  crystals  are  sometimes  perfect  and  distinct ;  but  very  often  so 
aggregated,  that  it  is  difficult  to  perceive  their  form,  although  the 
prisms  are  sometimes  large,  and  some  of  their  edges  well  defined. 
Sometimes  the  prisms  are  long,  flat,  and  longitudinally  striated. 
These  aggregates  of  Hornblende  are,  in  some  instances,  composed 
of  channelled,  cylindrical,  or  very  minute  prisms,  either  parallel  or 
diverging,  and  sometimes  intersecting  each  otiicr. 
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Hornblende*   when   broken,  presents  a  stroctnre,  man  or  leii 
distinctly  foliated  in  two  directions.    Its  lustre  is  shimn^  sonelnMi 
strongly,  and  often  a  little  pearly.    Its  fracture  is  iinev«D«  or  snmo 
times  more  or  less  conchoidal,  and  has  a  moderate' lustre. 

Masses  of  hornblende,  whether  fibroos,  lamellar,  or  nearlj  compact 
possess  a  remarkaUe  tenacity,  which  renders  them  tmtfjik  and  dilBealt 
to  break;  indeed  a  considerable  cavity  may  often  be  produced  by  a 
hammer,  before  the  mass  breaks.  They  exhale,  when  moisteiied  by 
the  breath,  a  peculiar,  argillaceous  odor;  and  irfien  appear  less  kan^ 
than  the  distinct  crystals. 

A  specimen,  analyzed  by  Klaproth,  yielded  silex  4SiO^  ahnns 
12.0,  lime  1  iJd,  magnesia  2.25,  oxide  of-  iron  80.0,  of  manganeae  OJIS, 
water  0.75  ;aB9S.25.  In  a  crystal  of  basaltic  Hornblende  from  C^ps 
de  Gat,  Laugher  found  silex  42.02,  alnmine  7.69,  lime'diBy  magaerii 
10.9,  oxide  of  iron  22.69,  of  manganese  1.15,  water  l«9S;aB95.17*  la 
another  crystal  from  Falda,  Klaproth  found  silex  47.0,  alumine  2&(lt 
lime  8.0,  magnesia  2J),  oxide  of  iron  15A  water  0.5 ;« 96^.  Hon*  r\ 
blende  is  liable  to  decomposition  at  its  surface,  becomes  more  fiiabk^ 
and  assumes  a  ferraginmis  brown  color. 

We  mention  several  Yarieties,  ^distinguished  by  geological  oouider* 
ations,  or  diversity  of  external  characters. 

Var.  1.  BASALTIC  HORKBLENDX.*  JjMSsoM.  This  Variety,  thoa|^ 
found  in  lava  and  volcanic  scoria,  is  very  often  in  Basalt ;  and  hence 
the  term  basaltic.  It  is  almost  always  in  opaque,  distinct  ciystaU, 
whose  color  is  a  pure  black,  sometimes  very  slightly  tinged  with  greeo, 
or  rendered  brownish  by  decomposition.  Their  surface  is  sometimei 
strongly  shining,  and  sometimes  dull  and  invested  with  a  ferrugmoui 
crust. 

Its  structure  is  distinctly  foliated  ;  its  laminte  have  a  stnm^j 
shining  lustre,  nearly  vitreous ;  and  its  crystals  are  easily  broken. 

This  variety  is  found  near  Vesuvius ;  and  near  Cq>e  de  Oat,  hi 
Spain.  It  is  common  in  the  basalt  of  Saxony,  Bohemia,  Scotland,  fcc. 
Sometimes  its  crystals  are  found  loose  in  those  earths,  which  have 
resulted  from  the  decomposition  of  basalt — ^It  also  occurs  in  WMxkti 
lava,  and  some  varieties  of  porphyry. 

2.  LAMELLAR  HORNBLENDE.f  Its  masscs  are  somctimes  composed 
merely  of  lamellee,  and  sometimes  of  granular  concretions  of  various 
sizes,  having  a  lamcllated  structure.  Hence  the  fracture  is  foliated, 
but  the  folia  are  variously  inclined  or  interlaced.  Sometimes  the 
lamellee  are  continuous  and  extended ;  and  sometimes  the  grains  are 

•  Bualtiiehe  Hornblende.  JVerner,  Haiumantu    La  Horablokle  teMltiqne.  Br^ekanU   Am^ 
Me  whorUque  Utaltique,  BfngniarU    Bwaltie  Hornblende.  AMtu  Pktt^pt, 
tAmphibolc  lameilaire.  ifa«y,  arwv nfart.    Gemeiner  HocBUoMte,  fKmMr. 
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to  fiDe^fhat  the  mass  appears  granular  or  compactj^n  someaggregates^ 
Hornblende  appears  in  lameli^  or  scales^  resembling  mica,  but  is  not 
flexible. 

3.  FIBROUS  HORNBLENDE.*  It  occurs  in  masses^  composed  of  acicu- 
lar  crystals  or  fibres,  either  broad  or  narrow,  parallel  or  interlaced,  and 
sometimes  diverging  in  fasciciriar  groups,  or  promiscuouslj.  Some- 
times the  fibres  are  so  curved  or  even  curled,  that  the  texture  resem- 
bles that  of  knotty  woodif — It  is  sometimes  in  globular  masses,  with 
fibres,  radiating  from  the  centre. 

4.    SLATT    HORNBLENDE,   Or    HORNBLENDE  SLATE.t    J  A  ME  SON.      ThlS 

variety  scarcely  differs  from  the  preceding,  except  in  the  slaty  structure 
of  its  masses.  For  each  individtlal  layer,  either  straight  or  curved,  is 
composed  of  very  minute  fibres,  diverging  in  bundles  or  promiscuously, 
and  often  interlaced.  It  is  opaque,  presents  the  colors  of  Hornblende, 
and  is  often  nearly  greenish  black ;  its  lustre  is  usually  moderate. 

5.  OARiNTHiN.I  Jameson,  It  occurs  in  black  or  greenish  black 
masses,  opaque,  or  translucent  at  the  edges.  It  has  a  foliated  structurct, 
a  splendent  lustre  nearly  vitreous,  and  a  concboidal  fracture.  Its 
natural  joints  meet  under  the  same  angles,  as  in  the  other  varieties  of 
Hornblende ;  and  its  specific  gravity  is  about  3.1. 

It  melts  with  some  difficulty  ;  and  contains,  according  to  Klaproth, 
ailex  5SL5^  alumine  7.2,  lime  9.0,  magnesia  12.5,  potash  0.5,  oxide  of 
iron  16.2  ;=  97.9.  » 

It  is  found  with  cyanite,  garnet,  &c.  in  primitive  rocks  in  the 
Saualp  in  Carinthia;  and  hence  its  name. 

(Geological  situation  of  Common  Hornblende.)  Common  Horn- 
blende occurs  in  all  classes  of  rocks,  but  chiefly  in  the  primitive.  It 
is  an  essential  ingredient  in  sienite  and  greenstone.  We  have  already 
mentioned  the  existence  of  its  crystals  in  basalt  and  lava.  It  often 
•ccurs,  either  crystallized  or  massive,  in  granite,  gneiss,  mica  slate, 
sienite,  limestone,  &c.  or  in  veins,  which  traverse  these  rocks. 
Sometimes  it  forms  large  masses  or  even  beds  in  gneiss  and  argil- 
lite,  and  contains  magnetic  oxide  of  iron,  sulphuret  of  iron,  mica,  &c. 

Hornblende,  as  a  predominant  or  considerable  ingredient,  enters 
into  the  composition  of  several  aggregates.  It  is  thus  found  with 
quartz — with  quartz  and  feldspar — with  mica — with  epidote,  quartz» 
and  mica-— or  with  granular  limestone  and  mica. 

Hornblende  slate  sometimes  constitutes  large  beds  in  gneiss,  micft 
slate,  argillite,  and  other  primitive  rocks.  It  often  contains  quartz, 
feldspar,  garnet,  mica,  &c.  and,  by  an  increase  of  these  foreign  ingre- 

*  Amphibole  fibreute.  tlauy, 

t  Hombiende  Schiefer.  /rrmrr.    Amphibole  Hornblende  Bcliitteiuu  Br^n^terf;    La  HoniUeads 
tfdiisteuse.  Brochant,    SchietHgc  Hornblende.  Haiutnantu    Hornblende  Skte.  Phillipt, 
%  KarinUim.  IVerntr,    KerapbylUt.  Stejint, 
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dients,  it  passes  into  gneiss^  greenstone,  or  even  into  chlorite  slate. 
^-Hornblende  is  sometimes  porphjritic. 

(Localities.)  In  Canada,  on  the  summit  of  a  mountain  near  Mon- 
treal, in  large  masses, either  pure,  or  forming  an  a^gr^ate  with  quartz; 
the  base  of  the  mountain  is  limestone.  (Morton.) 

In  the  United  States.  In  Fennsylvania,  on  the  Schuylkill,  near 
Philadelphia,  in  large  masses,  and  sometimes  in  bladed  or  acicalar 
crystals.  (Lea.) — In  JWtc^  Fork,  in  the  Highlands,  at  Anthony's  Noae, 
in  large  tabular  masses,  with  pyrites  and  phosphate  of  lime.  (Pmmmcm 
^  ToBRBT.) — In  MassachusettSy  on  the  west  side  of  Connecticat  river^ 
Hornblende  slate  alternates  with  mica  slate.  (HiTcacocK.)'^ln  Mrim^ 
at  Brunswick,  fibrous  Hornblende  in  large  proportions  with  white 
granular  limestone  and  a  little  mica  forms  a  stratified  and  even  fissile 
aggregate,  which  lies  contiguous  to  primitive  limestone. 

SuBSPBciBs  £.    AcTTNOLrrE.  Jamb  soy. 

StnUttdn.  Werner.  Hmummniu  LaRaywmamyi.  Broehtmt^   Viiety  of  A  mphihole.  Bm^.  lapll* 

bole  Aetinote.  BmgtUart.   AetTiioIite.  AikUi.  PhiUipt. 

This  mineral  possesses  all  the  essential  characters  of  Hornblende. 
In  fact,  common  Hornblende  and  Actynolite,  separated  only  by  sligfit 
differences,  when  viewed  in  the  extremes,  do,  in  other  cases,  insensibly 
[^s  into  each  other.  The  Actynolite  has  usually  a  greater  translu- 
cency,  a  more  lively  green  color,  arising  from  the  chrome,  which  it 
contains,  and  differs  also  in  the  result  of  fusion  by  the  blowpipes-Its 
name  is  from  the  Greek  «»r<y,  a  ray^  and  xi^h^  a  stone. 

The  Actynolite  occurs  in  prismatic  crystals,  which  are  commonly 
long  and  incomplete,  sometimes  extremely  minute  and  even  fibrous, 
and  variously  aggregated  into  masses  more  or  less  large.  Its  prevail- 
ing color  is  green,  sometimes  a  pure  emerald  green,  but  varying  from 
a  dark  or  leek  green  to  a  pale  green,  which  is  sometimes  shaded  with 
gray,  yellow,  or  brown.  Its  colors  are  liable  to  change  in  consequence 
of  decomposition.  It  scratches  glass,  but  its  prisms  are  often  very 
brittle  in  a  transverse  direction.  Its  fracture  is  uneven  or  a  little 
conchoidal,  and  more  shining  than  that  of  common  Hornblende.  Its 
specific  gravity  is  between  2.99  and  3.30. 

It  melts  by  the  blowpipe  into  a  gray  enamel,  sometimes  tinged  with 
green  or  yellow,  and  sometimes  dark  green.  It  contains,  according 
to  Laugier,  silex  50.0,  alumine  0.75,  lime  9.75,  magnesia  19.25,  oxide  of 
iron  1 1 .0,  of  chrome  3.0,  of  manganese  0.5,  potash  0.5,  water  5.0  ;=s99.75. 
Its  green  color  is  derived  from  the  Chrome,  but  is  often  modified  by 
the  large  quantity  of  iron,  which  is  present. 

It  exhibits  but  few  varieties,  and  these  pass  into  each  other. 
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Var.  1.  •OMMON  ACTTNOLITE.*  Jamsson.  It  is  sometimes  in  long 
hexaedral  prisms,  or  four-sided  prisms,  truncated  on  their  acute  lateral 
edges,  with  summits  almost  always  incomplete. '  Their  surface  is  often 
highly  shining,  and  sometimes  longitudinally  striated.  They  are 
translucent,  and  sometimes  nearly  transparent 

It  is  sometimes  in  masses,  composed  of  flattened  or  compressed 
prisms,  more  or  less  broad,  and  commonly  diverging.  It  has  also  been 
observed  in  fascicular  groups  of  broad  prisms,  which  are  often  curved  ; 
their  color  is  greenish  gray,  with  a  shining  and  somewhat  pearly  lustre. 

MASSIVE  ACTTNOLITE.  It  occurs  iu  lamellar  masses,  or  in  masses, 
composed  of  granular  distinct  concretions,  having  a  foliated  structure. 
It  also  eiists  in  small  grains,  sometimes  disseminated  in  quartz  or 
other  minerals.  It  scarcely  differs  from  lamellar  Hornblende,  except 
in  the  liveliness  of  its  green  color. 

GLAS9T  ACTTNOLiTE.t  J  A  MB  SON,  It  Is  often  iu  masscs,  composed 
of  slender,  compressed,  acicular  crystals,  or  of  minute,  diverging  fibres. 
Its  prisms  are  very  brittle,  being  crossed  by  transverse  rents.  Their 
lustre  is  often  strong  and  vitreous. 

2.  AciouLAii  ACTYNOLITE.J  This  Variety  occurs  in  delicate,  capil- 
lary prisms  or  fibres,  united  in  groups,  in  which  the  fibres,  sometimes 
parallel,  more  frequently  diverge ;  and,  in  some  cases,  intersect  each 
other,  or  radiate  from  a  centre.  They  are  sometimes  very  closely 
united.  Its  lustre  is  glistening,  and  somewhat  silky  or  pearly.  Its 
color  is  usually  a  paler  green,  and  more  mixed  witli  gray,  yellow,  or 
brown,  than  that  of  the  common  variety ;  it  is' sometimes  nearly  black. 
Its  masses  are  often  very  tender ;  and  usually  opaque. 

FIBROUS  ACTYNOLiTE.§  This  subvaricty  may  easily  be  mistaken  for 
asbestus.  It  is  composed  of  delicate,  parallel  fibres,  which  easily 
separate  by  pressure  between  the  fingers,  and  are  converted  into  a  kind 
of  down ;  the  lustre  is  a  little  silky.  But  these  fibres  are  distinguished 
from  those  of  amianthus  by  their  stifihesa  and  brittleness..  Their  color 
is  greenish  white  or  whitish. 

S.  PARrvAsiTE.  Phillips,  This  mineral  occurs  both  massive  and 
in  distinct  crystals,  which  have  a  foliated  structure,  and  yield  by  me- 
chanical division  a  rhombic  prism,  with  angles  of  124°  05'  and  55°  55\ 
according  to  Phillips.  This  prism,  by  truncations  on  its  acute  lateral 
edges,  is  converted  into  a  six-sided  prism,  which  is  terminated  by  diedral 
summits ;  the  edge  of  this  summit,  and  the  solid  angles,  which  it  forms 

*  Gemdiier  Stralikteiii.  Werner,    Amphibole  hezaMre.  Hauy,    Amphibole  Aetiaotd  beacaMrab 
nmtgniorf, 

t  Glanutifer  Strnhlctein.  Werner, 

X  Asbeitartiger  Strahiitein.  Werner,    Asbettooi  Aetynolite.  JSumeMii. 

}  AiDphibote  ibretuu  Hauy,   Amphibole  Aetintie  fibrouu  Br9ngnkart, 
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with  tiie  ebtiise  lateral  edges,  are  iiaUe  to  truAcatipiLf— These  erjpftab 
haTe  been  described  as  eloni^ted  oetaedroiia  with  a  rhonbic  base. 

The  Pargastte  is  transluceftt  er  transparent ;  and  its  color  is  bottle 
green,  or  sometimes  a  lifter  green.    Its  Sjpeeific  gcarkj  is  S.1L 

Before  the  blowpipe  it  melts  into  a  white  mass  with  a  pearlj  lasiie. 
It  contains  silex  42.0^  alumine  14.1,  lime  14^,  magnesia  1&3«  oodidb  of 
iron  3.5,  of  manganese  1/),  oi  a  metal  not  investigated  0.3»  water  aad 
fluoric  acid  3.0';si  96.5. 

It  is  disseminated  in  ealcareovs  spar  in  Finland,  near  Aho^  ad 
Pargas  ;  and  hence  its  name. 

(€^lQgical8Uuatumc^*ictynolUe.)  Actjnolite  is  usnalljr  SomtA 
m  primitiTe  rocks,  or  in  reins,  which  traverse  them ;  and  is  sometimes 
in  metalliferous  beds.  It  is,  perhaps,  most  common  in  minerala»  which 
contain  magnesia.  Its  more  distinct  crystals  occur  in  tal€>  quarti, 
and  limestone. 

(LocalUies.)  It  is  abundant  at  Zillerthal  in  the  Tyrol ;— «iid  at 
St  GothanL — In  Wales^  the  glassy  variety  occurs  in  globular  coiierr> 
tions  in  amygdaloid. — ^In  the  isle  of  Sky,  Actyndite  forms  ihin  beds 
in  gneiss.  / 

In  the  United  8taU$.  In  Maryland,  near  Baltimore,  all  its  vaiietits 
occur  in  granite  or  gneiss.  (Bs  J^crirs.J— In  Ptmnaybmnia^  Cheater 
County,  at  Concord,  in  lai^  masses  of  an  emerald  green  colon  (^Coi(-  ' 
jiji  D.J— Also  on  the  Wichic<m,  10  miles  from  Philadelphia,  in  gireen 
acicular  crystals  in  soapstone.  (Lb a,) — In  JWio  York,  <m  the  island 
•  of  New  York,  in  granite ; — also  in  radiated  asbestus,  in  which  it  occurs 
in  long,  compressed,  rhombic  prisms,  of  a  fine  green  color,  with  a 
vitreous  lustre.    (Pierce  Sf  ToasEKj^^^At  Corlaer's  Hook,  the 
asbestous  or  acicular  variety  occurs  green  with  a  tinge  of  yellow  or 
blue.  (ScHARFFER,) — In  Conmcticuitt  near  New  Haven,  in  serpen- 
tine;   its  structure  is  generally  radiated.    (Si llim an. J-^^Al^^  at 
Litchfield,  in  bluish  green » radiated  masses ;  and  at  Canton,  brownish 
green.  (Brace,) — In  Ma^achusetts,  at  Boltoii,  sometimes  in  rhombic 
prisms,  3  inches  long,  in  primitive  limestone.  (^.JTjr/jirs.J—- At  Mid- 
dlefield,  of  a  fine  green,  sometimes  mingled  with  white  talc ;  and  its 
masses  often  contain  small  tufts  of  the  fibrous  variety.  (DEmEr.) 
—At  Hawiey,  in  good  crystals  in  a  hornblende  rock— ^so  at  Belcher- 
town.  (Eat ON, J — At  Chelmsford,  it  is  amorphous,  or  in  imperfect^ 
compressed  six-sided  prisms  in  limestone.   (J,  F.  Sf  8»  L*  Dawa.)-^' 
In  Vermont,  at  Windham,  in  compressed,  four-sided  prisms,  sometimes 
very  small,  and  sometimes  5  inches  long,  usually  truncated  on  the  obtuse 
lateral  edges,  and  irregularly  grouped  ;  these  crystals  are  graea  green, 
translucent,  and  sometimes  transparent  at  their  thin  edges ;  they  are 
connected  with  steatite  and  talc.  (Hall.) — ^AIso  at Readsborou^,  where 


AMTBomnxmu  aiallaoe.  4 

I 


it «  rmj  bemtiAtl.  (Hitcmcock*) — Also  at  New  Faiie.-^n 
Bmiiflwkky  an  its  yarietieg  occur,  somettmee  in  granite  and  gneiss,  bn 
more  frequently  in  limestone.  United  with  granular  quartz,  it  hen 
forms  m  stratified  rock  of  considerable  extent 


Species  77.    ANTHOPHYLLITE.    Havt.  Beongmiaet. 

AnAofhjHk.  tF€mtr.  Bammamm.     AatihoplijUile,  Jamet9tu  Aikku  PhEHpt, 

This  substance  usuall j  occurs  massire ;  but  is  said  to  have  been 
obeenred  in  four-sided,  imperfect  prisms.  Its  structure  is  foliated; 
and  its  natural  joints,  of  which  two  are  more  shining  and  perfect 
than  the  others,  are  pandlel  to  the  lateral  faces  of  a  four-sided  prism, 
aeariy  or  quite  rectangular.  Its  fracture  is  uneven^-^ts  masses  are 
sometimes  composed  of  acicular  prisms,  or  prismatic  distinct  con- 
cretions, eidier  diverging  or  promiscuous,  and  thus  may  exhibit  a 
fibrous  structure* — ^Its  lustre,  either  pearly  or  somewhat  metallic,  is 
•hining  or  only  glistening. 

It  scratches  fluate  of  lime,  and  produces  some  effect  on  gjlasS.  It 
is  translucent,  but  chiefly  at  the  edges  only ;  and  its  colors  are  brown 
of  different  shades,  sometimes  approaching  yellowish  or  greenish  gray. 
its  powder  is  ii^hitish,  and  roug^  to  the  touch.  Its  specific  gravity 
irtfies  from  9^.11  to  3.30. 

It  is  infusible  by  the  blowpipe.  It  is  composed,  according  to  John,^ 
•f  silex  56.0,  alumine  13.§,  magnesia  14.0,  lime  3.33,  oxide  of  iron  6.0, 
of  mai^anese  3.0,  water  1.43 ;«  97.06. 

Many  of  its  characters  resemble  those  of  hypersthene. 

It  is  still  a  rare  mineral.  In  Norway,  at  Kongsberg,  it  occurs  with 
hornblende  and  tremolite  in  mica  slate. — In  Greenland,  it  is  also  in 
nica  slate  witli  garnets. — In  the  United  States  ;  in  Connecticut^  it  is 
•id  to  have  been  found  near  Saybrook. 

Species  78.    DIALLAGE.    Haut.  Beongnjast. 

This  species  has  seldom,  if  ever,  been  seen  in  distinct  crystals. 

I  varieties,  although  resembling  each  other  in  structure,  differ  con,- 

erably  in  some  of  their  external  characters.    But  the  difference  in 

tiposition  between  certain  minerals,  referred  to  this  species,  is  so 

it,  that  one  is  compelled  to  doubt  the  accuracy  of  the  analysis,  or 

identity  of  the  minerals. 

In  this  state  of  uncertainty  in  regard  to  the  true  composition,  we 
describe  the  several  minerals,  referred  to  this  species,  under 
\  subspecies. 

lie  Diallage  has  a  foliated  structure;  and,  in  one  direction,  is 
'  divisible  into  laminee  with  smooth,  polished  faces,  sometimes 
sed  obliquely  by  cracks  or  seams.     A  slightly  riiomUc  prism  has 
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been  obtained  bj  mechanical  division.  Its  hardness  ii,  in  gOLenl^ 
but  little  difierei^t  from  that  of  glass  ;  and  its  specific  gravity  it 
about  3.00. 

Its  name  is  derived  from  the  Greek  i'laxxmyn,  difference,  alluding  to 
the  difference  of  lustre,  &c.  between  its  natural  joints. 

The  Diallage  sometimes  resembles  feldspar ;  but  the  latter  is 
harder,  and  its  laminse  easily  separate  at  natural  joints  in  two  direc- 
tions.— The  same  characters  will  serve  to  distinguish  Diallage  from 
hornblende. 

Subspecies  1.    Green  Diallage.    Jameson, 

DitlUgeTcrte.  Hauy,  BfngniarU    Bmangdit.  Smutttre,  Hatumantu    Korniger  StnUrtciB.  WernoQ, 

Snutrmgdite.  AUdn.  Phillip*. 

Its  color  IS  usually  a  fine  grass  or  emerald  green,  and  sometiqies 
mountain  green.  It  is  opaque,  or  translucent,  but  usually  at  the  edges 
only.  It  has  a  foliated  structure,  and,  in  one  direction,  is  ea^y 
divisible  into  laminee,  whose  faces  have  a  satin  or  pearly  lustre,  more 
or  less  shining^.p— By  mechanical  division,  it  yields  a  four-sided  prism, 
nearly  rectangular,  with  joints  parallel  to  its  diagonals.  Its  fractdre  is 
usually  uneven  with  very  little  lustre.  It  scratches  carbonate  of  lime, 
and  sometimes  makes  a  slight  impression  on  glass.  Its  specific  gravity 
is  between  3.0  and  3.2. 

The  Diallage  sometimes  exhibits  a  structure  both  lamellar  and 
fibrous ;— *and  sometimes  its  masses  are  composed  of  granular  con- 
cretions, or  their  texture  Ibecomes  nearly  or  quite  compact. 

Before  the  blowpipe  it  melts,  though  not  very  easily,  into  a  gray 
or  greenish  enamel.  It  contains,  according  to  Vauqueliu,  silex  50.0, 
alunkine  11.0,  lime  13.0,  magnesia  6.0,  oxide  of  chrome  7.5,  of  iron  5,5, 
of  copper  1.5;=  94.5. 

(Localities,)  At  Mount  Musinet,  near  Turin,  and  also  near  the 
lake  of  Geneva,  it  is  imbedded  in  saussurite,  a  variety  of  jade^— In 
Corsica,  and  at  Monte  Rosa  in  Switzerland,  it  is  sometimes  connected 
with  the  same  variety  of  jade  ;  it  also,  according  to  Brongniart,  enters 
into  an  aggregate  with  feldspar.— In  Cornwall,  near  the  Lizard  point, 
is  found  an  aggregate  of  Diallage  and  feldspar  between  serpentine  and 
graywacke.  (Berger,)     Near  MuUyan  Cove,  it  occurs  in  greenstone. 

United  with  feldspar,  it  forms  the  Diallage  rock  of  Mac  Culloch. 

In  the  United  States,  In  JVew  York,  at  Crown  Point,  near  Lake 
Champlain.  (Gjbbs.) 

( Bemarks,)  The  aggregate  of  Diallage  and  saussurite  is  some- 
times polished,  and  employed  in  ornamental  work.  It  is  the  Verde  di 
Corsica  duro  of  artists — the  Gabbro  of  tlie  Italians— and  Euphotide 
ef  the  French. 
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The  Uierxolite  of  La  Metherie»  found  «t  IMrs,  in  the  Pyrenees/ 
appears  to  be  a  variety  of  Diallage. 

Subspecies  £•    Metalloidal  Diallage. 

DjidUige  metalloide. //ouy.    Diallage  chatoyant.  Aran^ioft.    SchiUenteiii.  IFSrrMr.  JSbatfOiofta.  Co!|0ir 
mon  Schiller  spar.  Jeunetwu    Spath  chatoyant.  BrochanL    Schiller  spar.  Jiktn,  PhilUp*, 

This  mineral  occurs  in  masses  of  a  moderate  size,  or  in  laminee, 
which  are  sometimes  hexaedral.  Its  laminee,  sometimes  curved,  have 
nsuallj  a  metallic  lustre,  often  strong,  and  sometimes  accompanied 
with  the  reflective  power  of  polished  metals.  When  the  reflecting 
surfaces  of  the  laminee  are  parallel,  or  situated  in  the  same  plane,  as 
is  usually  the  case,  their  brilliancy  suddenly  appears  or  disappears,  aa 
the  position  of  the  specimen  is  changed. 

Its  colors  are  bottle  or  olive  green,  metallic  gray  or  almost  silver 
white,  brownish  green,  and  sometimes  brown  or  blackish.  Some  speci- 
mens have  a  deep  brown  color,  slightly  tinged  with  violet,  and  a  lustre, 
less  metallic  than  usual.  It  is  nearly  or  quite  opaque,  ft  may  be 
scratched  by  crystallized  hornblende;  and  its  specific  gravity  is  a 
little  below  3.00. 

It  sometimes  passes  into  green  Diallage,  the  same  natural  joint 
extending  itself  from  one  variety  to  the  other.  (Haut.) 

It  melts  with  some  difliculty  into  a  blackish  enamel.  According  to 
Heyer,  it  is  composed  of  silex  52,0,  alumine  23.33,  lime  7.0,  magnesia 
6U),  iron  17.5  ;=  105.83.  But,  according  to  Drappier,  it  contains  silex 
41,  magnesia  29,  alumine  3,  lime  1,  water  10,  oxide  of  iron  14;=3  98. 

(Localities.)  This  Diallage  is  usually  imbedded  in  serpentine.  It  * 
is  thus  found  in  the  Tyrol — at  Zoblitz  in  Saxony-— at  Portsoy,  &c.  in 
Scotland — and  near  St  Kevern  in  Cornwall.— Near  Turin,  it  is  some- 
times associated  with  saussurite  and  green  Diallage. — At  Basta,  in  the 
Harz,  it  occurs  in  greenstone. — At  Calton  hill,  near  Edinburgh,  it  is 
in  a  porphyritic  rock. 

In  the  United  States,  In  JSTew  Fork,  on  the  western  shore  of 
Haverstraw  bay.  (Schaeffer.) 

Subspecies   3.     Bronzite.    Jameson. 

Bronzit.  Hautmann,    Bronxite.  Aikin.  Phillipg.    filattriger  Anthophyllit.  Werner^   Diallage  meUI- 

loide.  Hauy*  Brengniart, 

Its  color  is  brown,  usually  with  a  shade  of  yellow,  and  sometimes  it 
appears  pinchbeck  or  tombac  brown,  or  bronze  yellow.  Its  powder  is 
nearly  white.  It  is  often  opaque,  or  translucent  at  the  edges  only, 
unless  in  thin  plates.  Its  structure  is  very  distinctly  foliated  in  one 
direction ;  and  the  lamina,  often  curved,  have  a  shining  lustre,  some- 
what metallic,  which  does  not  so  suddenly  disappear  by  a  change  of 
position,  as  in  the  metalloidal  Diallage.— The  laminse  possess  joints 
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parallel  to  the  sides  of  a  prism  slightly  rhombic.    Tliej  are  traversed 

oMiquely  bj  cracks  or  seams.     Its  specific  gravity  is  between  dJQ 

and  3.3. 

Some  varieties  have  a  structure  both  laminated  and  fibrous* 
Before  the  blowpipe,  it  is  nearly  *or  quite  infusible.    It  contains, 

according  to  Klaproth,  silex  60.0,  magnesia  27»5,  oxide  of  iron  10.5, 

water  0.5;=  98.5. 

(L^alities.)   Near  Rraubat,  in  Stiria,  it  is  imbedded  in  serpentine. 

-»In  Scotland,  in  the  island  of  Sky,  it  occurs  in  greenstone. — ^At  Kup- 

ferbei^  in  Bareuth,  in  small  globular  masses,  in  serpentine. 

Species  79.    PYRALLOLITE. 

PjmUolit.  VwdtntldM. 

This  new  mineral  occurs  both  massive,  and  in  crystals,  whose  form 
is  an  oblique  four-sided  prism  with  angles  of  94^  36'  and  85^  £4'.  The 
terminal  edges  are  sometimes  truncated.  These  crystals,  sometimes 
between  one  apd  two  inches  long,  and  nearly  half  an  inch  in  diameter, 
subdivide  into  triangular  prisms. — It  always  yields  to  the  knife,  and 
sometimes  crumbles  easily.  Its  fracture  is  dull  and  earthy.  Its  color 
is  sometimes  greenish ;  but,  by  long  exposure,  the  colored  crystils 
become  white.  In  thin  lamin»  it  is  translucent.  Its  specific  gravity 
is  ^57. — ^Its  powder  on  red  hot  iron  phosphoresces  with  a  brig^ 
Uuish  light 

Before  the  blowpipe  it  first  becomes  blackish,  but,  by  continuing  fiie 
heat,  it  is  rendered  white,  swells,  and  melts  at  the  edges  into  a  white 
enamel.  It  contains  silex  56.6,  magnesia  23.4,  lime  5.6,  alumine  3.4, 
water  3.6,  oxides  of  iron  and  manganese  1.1,  bituminous  matter  with 
loss  6.4  ;rs:  100.1. 

It  is  found  in  Finland,  on  the  island  of  Pargas,  at  Storgard,  in 
foliated  limestone  with  augite,  feldspar,  scapolite,  and  silico-calcareout 
oxide  of  titanium. 

This  mineral,  which  has  been  recently  investigated  by  Mr.  Norden- 
skiold;  a  pupil  of  Berzelfus,  has  r^a^ved  its  name  from  the  Greek  srvf, 
fitt^  and.  «AA««,  another^  in  allusion  to  its  changes  of  color  from  white 
to  daric,  au^^rom  dark  to>  white,  before  the  blowpipe. 

^  ^Si^Hs  80.    MACLE.    Haut.  Bsongniart. 

fioblSiMtfc.  irmMT.  BlMle.  ArMteM.  CbawtoUte.  Jmnunt,  AUcUu  PhiUip*.  Chiwtolidi.  Bmummuu 

The  Macle  has  occurred  only  in  crystals,  whose  different  parts  are 
arranged  in  a  very  peculiar  manner.  The  form  of  these  crystals  is  a 
four-sided  prism,  whose  bases  are  rhombs,  differing  very  little  from 
squares.  But  each  crystal,  when  viewed  at  its  extremities,  or  on  a 
transverse  section,  is  obviously  composed  of  two  very  different  sub- 


stances ;  asd  its  general  ai^ct  is  that  of  a  Uack  priam^  ptsstng  lon- 
gitadiiiallj»through  the  axis  of  another  prism,  which  is  whitish. 

The  black  and  white  parts  of  these  crystals  eiiiibit  some  dirersitj 
of  arrangement,  whicl\  we  shall  endeaYor  to  illustrate  bj  one  figure 
(PI.  IV,  fig.  SI.),  in  which  nearly  all  the  varieties  are  combined. 

Sometimes  a  black  rhomb,  whose  sides  are  parallel  to  those  of  the 
crystal,  occupies  the  place  of  the  axis,  while  four  small,  black  lines 
pass  from  each  angle  of  this  rhomb  to  the  corresponding  angl^  of  the 
exterior  white  prism. — Sometimes  four  other  Mack  rhombs  appear  at 
the  four  angles  of  the  white  prism^  and  are  joined  to  the  central  rhomb 
by  the  four  black  lines  already  mentioned  ;  the  sides  of  these  rhombs 
are  parallel  to  those  of  the  central  rhomb,  but  are  not  always  well 
defined^— The  preceding  crystal  sometimes  exhibits  a  considerable 
n«mber  of  black  lines  parallel  to  the  sides  of  the  black  rhombs,  as 
in  the  figure.— Sometimes  four  white  prisms  are  so  arranged,  as  to 
present  a  cross,  still  retaining  the  central  rhomb  and  the  four  black 
tines;  and  sometimes  the  reentering  angles  of  this  cross  contain  the 
four  additional  black  rhombs^ — In  another  variety  the  whole  prism 
is  Uaek,  excepting  its  sides,  which  are  invested  with  a  pearly  white 
coat  of  Made. 

These  crystals,  often  long,  are  sometimes  very  minute ;  in  some 
instances  their  edges  are  rounded.  ' 

The  term  Made,  as  the  name  of  a  distinct  species,  applies  to  the 
whitish  prisms  only.  The  black  rhombs  and  lines  are  an  argillaceous 
substance  of  the  same  nature,  as  their  gangue,  with  a  few  whitish 
particles  of  Made  intermixed. 

The  crystals  of  Made  present  a  consideraUe  number  of  natural 
joints,  which  lead  to  an  octaedron  for  their  primitive  form.  M.  Hatty 
baa  remarked,  that,  if  we  consider  the  whole  crystal  as  a  prism  of 
Made,  the  continuity  of  whose  parts  is  interrupted  by  the  black 
sidietance,  all  these  interruptions  are  in  the  direction  of  some  of  the 
natural  joints.  In  some  cases,  the  Uack  central  prism  varies  in  «ize, 
while  proceeding  from  one  extremity  to  the  other,  and  is  often  some- 
what pyramidal. 

The  structure  of  the  Made  is  sometimes  fdiated,  but,  in  general, 
more  or  less  imperfectly,  or  is  even  compact ;  its  fracture,  which, 
varies  accordingly,  has  a  feeble  lustre,  sometimes  a  little  resinous. 
It  scratches  glass,  when  its  structure  is  distinctly  foliated^— Its  powder 
is  soft,  or  a  little  unctuous  to  the  touch.  It  is  opaque,  or  sometimes 
translucent.  Its  color  is  white  or  gray,  often  shaded  with  yellow, 
green,  or  red.— Its  specific  gravity  is  £.94 ;  and  it  communicates  to 
sealing  wax  negative  electricity  by  friction. 
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The  Made,  or  white  part  of  the  crystal,  melts  with  difficttltj 
bj  the  blowpipe  into  a  white  enamel.  It  is  liable  to  spontaneoos 
decomposition. 

(Geological  situation  and  Localities.)  The  Made  has  been  usuallj 
found  imbedded  in  argillaceous  slate ;  sometimes  also  in  mica  slate. 
In  Brittany,  near  St  firieux,  fine  crystals  occur  in  argiUite^^-The 
Made  occurs  also  in  argillite  in  Gallicia — ^in  the  Pyrenees — in  Portugal 
—in  Bareuth,  Germany — and  in  Cumberland,  England,  where  its 
crystals  are  sometimes  acicular^— In  the  County  of  Wicklow,  Ireland* 
near  Killiney  bay,  it  occurs^  cruciform,  and  in  stellular  groups,  in  a 
mica  slate,  composed  of  alternate  layers  of  quartz  and  mica^— The 
variety,  in  which  the  black  prism  is  merely  invested  with  a  thin  coat 
of  Made,  is  found  in  the  Pyrenees. 

In  the  United  States.  In  Massachusetts,  Worcester  County,  at 
Sterling,  2. miles  from  Lancaster,  it  occurs  abundantly  in  a  dark  bluisk 
ai^llite.  Its  crystals  are  of  various  sizes,  and  sometimes  very  perfect 
Many  of  them  are  often  found  in  the  space  of  a  few  square  inches ; 
and,  when  only  their  extremities  are  visible,  as  is  usually  thOfCase,  the 
argillite  presents  a  striking  and  singular  aspect — In  JVew  HdmpAir^ 
at  Bellows  Falls,  Croyden,  Cornish,  Charlestown,  Langdon,  and 
Alstead,  in  argillite,  and  usually  in  imperfect  crystals.  (Hall.)"^ 
In  Maine,  at  Brunswick  and  Georgetown,  in  small  quantities. 

Species  81.    NATIVE  LIME. 

This  earth  is  found  dissolved  in  the  water  of  the  ancient  bath  oF 
Santa  Gonda,  in  Tuscany.    The  bath  is  in  a  laguna,  which  receives 
its  water  from  two  sources,  one  at  the  bottom,  and  the  other  at  the 
side.      The  temperature  of  the  spring  at  the  bottom  is  173°  Fahr. 
and  the  water  is  so  saturated  with  lime,  that,  on  cooling,  it  deposites 
a  considerable  quantity  on  the  clayey  bottom  of  the  laguna.      Tlie 
carbonic  acid,  contained  in  the  water  above,  unites  with  a  portion  of 
lime  from  the  lower  spring,  and  thus  forms  a  stratum  of  carbonate  of 
lime,  which  protects  the  lime  beneath  from  the  further  action  of  the 
acid.  (RiDOLFj.) 

A  specimen,  analyzed  by  Faraday,  yielded  lime  82.4,  silex  10.6, 
oxide  of  iron  2.8,  alumine  1.3;=  97.1. 

This  lime,  in  the  opinion  of  Sir  H.  Davy,  results  from  the  decom- 
position of  carbonate  of  lime  by  volcanic  fire. 

Native  lime  is  also  said  to  have  been  observed  near  Bath  in 
England. 
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Species  82.    HYDRATE  OF  MAGNESIA.    Aixiv. 

Native  Ma^fnesio.  Bruec.  Jame4»Tu 

The  structure  of  this  new  and  interesting  mineral  is  very  distinctly 
foliated  ;  and  the  folia  frequently  radiate  from  a  centre.  Their  lustre 
is  more  or  less  shining  and  pearly ;   and  they  are  somewhat  elastic. 

The  laminfe,  when  separate,  are  transparent;  in  the  mass  only 
semitransparent ;  and  by  exposure  to  the  weather  their  surface  becomes 
dull  and  opaque. 

It  is  soft,  and  may  be  scratched  by  the  finger  nail,  like  talc.  It 
slightly  adheres  to  the  tongue  ;  and  its.  specific  gravity  is  2.13.  Its 
color  is  white,  often  tinged  with  green ;  its  powder  is  a  pure  white. 

It  becomes  opaque  and  friable  before  the  blowpipe,  and  its  weight 
is  diminished.  In  diluted  sulphuric  acid  it  entirely  dissolves  without 
effervescence,  and  yields  a  limpid  solution  extremely  bitter  to  the  taste. 
According  to  Professor  Bruce,  to  whom  we  are  indebted  for  a  knowl- 
edge of  this  mineral,  it  is  composed  of  pure  magnesia  70,  water  30. 

It  is  sufficiently  distinguished  from  talc  by  its  solubility  in  acids. 

(Localittj.)  It  is  found  at  Hoboken  in  JSYw  Jersey,  in  veins  from 
a  few  lines  to  two  inches  in  tliickness ;  tliey  traverse  serpentine  in 
various  directions,  and,  near  the'  sides  of  the  vein,  the  serpentine  is 
sometimes  intermixed  with  the  folia  of  the  magnesia. 

According  to  M.  Giobert,  the  magnesian  substance,  found  at  Cas« 
tella  Monte,  contains  no  carbonic  acid,  when  ia  the  bosom  of  the  earth, 
but  imbibes  it  from  the  atmosphere  during  an  exposure  of  a  few  weeks ; 
he  believes  also,  that  the  variety  from  Baudissero  has  derived  from  the 
atmosphere  the  carbonic  acid,  which  it  contains,  even  when  first 
removed  from  the  quarry.  He  therefore  is  inclined  to  consider  both 
as  native  magnesia,  contaminated  with  about  15  per  cent  of  silex. 

Giobert,  in  his  two  memoirs  on  these  substances,  observes,  that  the 
magnesian  mineral  from  Castella  Monte  does  not  effervesce  with  acids, 
when  first  taken  from  the  earth ;  while  that  from  Baudissero  always 
discovers  more  or  less  effervescence  during  solution.  Brongniart  ia 
his  mineralogy  remarks,  that  these  Piedmontese  magnesites  do  not 
effervesce  in  concentrated  acids.  We  might  therefore  suppose,  that 
the  total  want  of  effervescence  in  the  mineral  from  Castella  Monte,  as 
stated  by  Giobert,  arose  from  the  great  concentration  of  his  acid,  had 
he  not  also  asserted,  that  this  mineral  gave  no  indication  of  carbonic 
acid,  when  exposed  to  the  action  of  fire. — We  conclude  these  observa- 
tions with  the  remark  of  Haiiy  in  his  Tableau  Comparatif,  where  he 
says,  it  would  be  singular,  if  this  magnesian  earth  had  absorbed,  during 
its  exposure  to  the  air,  so  great  a  quantity  of  carbonic  acid,  as  is  some- 
times indicated  by  analysis  ;  for,  in  the  mineral  from  Castella  Monte, 
46  per  cent,  of  tliis  acid  was  found  by  Morveau. 
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Species  83.    MAGNESITE.    Broncniab^: 

This  species,  as  its  name  indicates,  embraces  those  minerals,  whicb 
contain  a  greater  or  less  quantity  of  magnesia,  and,  at  the, same  time^ 
cannot  be  referred  to  any  other  species.  This  magnesia  is  sometimes 
combined  with  carbonic  acid,  and  always  with  silex,  in  variable  pro- 
portions. 

It  is  hardly  possible  to  give  any  specific,  external  characters ;  for 
these  vary  with  the  composition.— In  general,  however,  its  specific 
gravity  is  low,  not  rising  much  above  2.00,  and  sometimes  falling 
below  1.00.  It  is  usually  more  firm  and  tenacious  than  chalk,  bat 
-varies  considerably  in  hardness,  and  the  cohesion  of  its  parts.  Most 
commonly  it  is  a  little  unctuous  to  the  touch,  and  receives  a  polish 
from  the  finger  nail.  Its  colors  are  white,  gray,  pale  yellow,  and 
reddish  white.  It  does  not  form  a  paste  with  water,  unless  beaten 
for  a  long  time. 

(Chemical  characters.)  By  the  action  of  fire  it  diminishes  in  bulk, 
but  does  not  melt,  unless  much  mixed  with  other  earths.  Though  fre- 
quently containing  carbonic  acid,  it  seldom  effervesces  even  with  the 
stronger  acids,  unless  they  be  diluted.  If  moistened  with  a  small 
quantity  of  sulphuric  acid,  efilorescences  or  even  minute  crystals  of 
sulphate  of  magnesia  appear  in  the  course  of  a  few  days.  This  is  one 
of  its  most  decided  chamcters ;  and  by  this  it  may  be  distinguished 
fit>m  chalk  and  certain  clays. 

Some'  of  its  varieties  have  received  distinct  names. 

Tar.  1.  MEERSCHAUM.*  Werner.  Its  color  is  white  or  gray, 
usually  tinged  with  yellow.  It  occurs  in  dull,  opaque  masses,  which 
are  a  little  unctuous  to  the  touch,  and  have  an  eartliy  texture.  It  is 
often  porous,  like  tufa ;  and  is  y^ry  liglit,  sometimes  swimming  on 
water,  and  sometimes  its  specific  gravity  reaches  1.60.  It  yields  to 
the  nail,  and  adheres  to  the  tongue. 

It  is  infusible  by  the  blowpipe,  but  hardens  by  the  action  of  heat; 
sometimes  however  the  edges  melt  into  a  white  enamel.  It  is  partially 
soluble  in  acids.  A  specimen,  analyzed  by  Klaproth,  yielded  silex 
50.5,  magnesia  17.25,  lime  0.5,  carbonic  acid  5.0,  water  25.0;= 98.25. 

It  occurs  in  masses,  disseminated  in  other  minerals,  and  sometimes 
forms  veins  or  beds.  In  Natolia,  it  fills  a  vein  more  than  six  feet 
wide,  traversing  compact  limestone.  Though  soft,  when  taken  from 
the  quarry,  it  hardens  and  becomes  wliite  by  tlie  action  of  the  air.  In 
llie  mountains  of  Esekischehir,  in  the  same  country,  more  than  600 
men  are  employed  in  digging  Meerschaum. — It  occurs  also  in  Corn- 
wall, Moravia,  and  Spain  in  serpentine. 

*  Meenchaum.  Jameum,  Hausmaniu  Phillipg,    L^Ecuine  dc  mer.  BroehanU    Magneiite  plaiti^tliR 
SUititeviu  kydnte  vf  Magnesit.  Aikiiu   KeiTddJ.  Kirmm. 
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(Vkes.)  This  mineral,  being  soft  and  tenacious  when  recently 
obtained,  is  moulded  into  tobacco  pipes  and  other  vessels,  and  after- 
ward slightly  baked.  Of  this  substance  the  bowls  or  heads  of  Turkey 
tobacco  pipes  are  formed. 

2.  ARGiLLo-MURiTE.*  KiRivAN,  This  Variety  is  exceedingly  light, 
and  swims  on  water,  till  absorption  takes  place.  Its  specific  gravity 
Taries  between  1.37  and  0.36.  It  feels  dry,  and  its  powder  is  both 
very  fine  and  very  hard.  Its  color  is  grayish  white,  clouded  with 
yellow. 

Its  weight  and  bulk  are  diminished  and  its  hardness  increased  by 
exposure  to  a  porcelain  heat,  but  it  does  not  melt.  It  does  not  etter- 
vesce  in  acids ;  and,  according  to  Fabroni,  contains  silex  55,  magnesia 
15,  alumine  12,  lime  3,  water  14,  iron  1. 

This  substance,  found  near  Castel -del -Piano,  has  been  manufac- 
tured by  Fabroni  into  bricks,  which  float  on  water. 

5.  Magnesite  of  Piedmont.  This  is  not  easily  diflfusible  in  water, 
and  is  with  difficulty  formed  into  a  paste.  It  does  not  effervesce  in 
concentrated  acids,  and  is  infusible  by  the  blowpipe.  Both  its  hardness 
and  specific  gravity  are  variable,  and  it  is  sometimes  difficult  to  break. 

That,  which  is  found  at  Baudissero,  is  opaque  and  very  white.  It 
18  compact,  and  has  a  dull,  conchoidal  fracture.  Though  sometimes 
soft,  it  is  not  easily  reducible  to  a  very  fine  powder.  Its  hardness  is 
sometimes  considerable,  but  is  not  affected  by  exposure  to  the  air.  It 
is  sometimes  mammillary  or  tuberous. 

It  contains  magnesia  68.0,  silex  15.6,  carbonic  acid  1£.0,  water  3.0, 
sulphate  of  lime  1.6;=  100.20.  (Giobbrt,) 

It  is  found  in  veins,  traversing  serpentine. 

Another  of  these  Magnesites  is  found  at  Castella  Monte,  also  in 
serpentine.  Its  fracture  is  earthy  or  slightly  conchoidal,  and,  when 
recently  made,  appears  white  ;  but,  by  exposure  to  the  air,  it  becomes 
dull,  or  yellowish.  Its  thin  fragments  are  translucent.  It  is  unctuous 
to  the  touch,  adheres  to  the  tongue,  and  is  easily  cut  by  a  knife. 

It  contains  magnesia  26.3,  silex  14.2,  carbonic  acid  46.0,  water 
12.0;=  98.50.  (Morveau,)  (See  remarks  on  these  two  Magnesites  of 
Piedmont  under  the  preceding  species.) 

Both  these  Piedmontese  Magnesites  are  employed  in  the  man- 
ufacture o(  porcelain  at  Vineuf. 

4.  Magnesite  of  Vallecas,  in  Spain.  It  is  opaque  and  grayi-^h  white ; 
and  has  a  dull,  uneven  fracture.  When  recently  obtained,  or  when 
moistened,  it  may  easily  be  cut  by  a  knife.  When  dry,  it  swims  on 
water  for  a  shsii  time.  It  does  not  diffuse  itself  in  water;  but,  if 
beaten  for  a  long  time,  it  forms  a  paste,  which  is  inferior  to  that  of  clay. 

*  Argile  k/gen,  Bfngniart* 
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It  does  not  effervesce  with  acids.  It  does  not  melt  in  a  porcdain 
heat,  but  becomes  harder,  and  diminishes  in  bulk. 

It  occurs  near  Vallecas  in  Spain,  in  extensive  beds.  Flint  and 
cacholong,  intimately  united  with  the  Magnesite,  are  found  in  the 
fissures  of  these  beds. 

'Vh\a  mineral  is  employed  in  the  manufacture  of  porcelain  at 
Madrid.  ^ 

5.  Magnesite  of  Salinelle,  in  France.  This  has  a  slaty  structure. 
When  moist,  its  thin  parts  are  a  little  translucent,  and  its  color  choco- 
late brown  ;  but,  when  dry,  it  becomes  more  solid,  and  its  color  passes 
to  gray  or  reddish.  It  is  infusible ;  but,  by  exposure  to  a  strong  heat, 
it  becomes  very  white.    It  contains  silex  55,  magnesia  £2,  water  SS. 

6.  MagnesUeP  of  Baltimore,  in  the  United  States.  We  know  not 
where  else  to  notice  this  uncommon  mineral,  till  its  properties  shall 
have  been  further  investigated.  From  some  experiments  it  appears  to 
contain  magnesia ;  it  effervesces  briskly  in  nitric  acid,  and  is  converted 
by  the  blowpipe  into  a  light,  white  powder. 

These  circumstances  have  induced  us  to  place  this  mineral  among 
the  Magnesites,  from  which,  however,  it  differs  in  most  of  its  phyaical 
characters^ — Its  effervescence  in  acids  seems  to  exclude  it  from  the 
preceding  species* 

It  sometimes  appears  in  small,  flat  prisms  with  diedral  summits,  and 
sometimes  in  mammillary  masses,  composed  of  crystals  radiating  from 
a  centre,  and  invested  with  a  yellowish  substance.  The  insulated  crys- 
tals are  white  and  transparent. 

This  mineral  is  found  in  very  narrow  veins  in  serpentine,  at  the 
Bare  Hills,  near  Baltimore.  (Hat den  S^  Gilmor.) 

(Remarks.)  It  has  been  seen,  that  several  of  tlie  preceding  Mag* 
nesites  are  used  in  the  manufacture  of  porcelain.  They  may  also  be 
advantageously  employed  in  the  preparation  of  sulpliate  of  magnesia 
(Epsom  salt)  by  the  assistance  of  sulphuret  of  iron.  (Giobert.)  It 
should  be  remembered,  that  eartlis,  wliich  contain  any  considerable 
quantity  of  magnesia,  not  saturated  with  carbonic  acid,  may  be  inju- 
rious to  vegetation. 

Species  84.     SERPENTINE.     Kirwas.  Jameson. 

Scrpentio*  fVerncr*  Hautmann,    Serpentine.  Brochant.  Brongniart,     Roche  terpentiiiease.  Hawy* 

Serpentine.  Aikitu  Phillips, 

This  substance,  though  sometimes  strongly  resembling  other 
minerals,  is,  in  general,  easily  recognised.  Its  grain  is  more  or  less 
fine,  and  its  texture  compact.  It  may  always  be  cut  or  scraped  with  a 
knife,  sometimes  with  difficulty,  and  often  very  easily ;  but  it  never 
yields  to  the  finger  nail. 
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Serpentine  usually  presents  some  shade  of  green,  yarying  from  a 
deep  or  blackish  green,  or  even  greenish  black  to  greenish  gray,  often 
intermixed  with  yellow  or  brown,  and  is  sometimes  red,  or  yellow  of 
different  shades.  The  color  is  sometimes  uniform,  but  more  frequently 
different  colors  appear  in  spots,  stripes,  veins,  &c.  and  in  polished 
specimens  sometimes  resemble  the  colors  of  a  serpent  $  hence  the 
name.  Its  colors  and  their  peculiar  arrangement  are  somewhat 
characteristic. 

Its  fracture  varies  even  in  the  same  specimen;  it  is  frequently 
splintery,  even,  or  conchoidal,  but  sometimes  uneven  or  earthy,  or  a 
little  daty.  It  is  dull,  or  possesses  only  a  feeble  lustre.  Its  surface 
which  is  sometimes  glossy,  like  varnish,  is  soft  to  the  touch;  but 
its  powder  is  decidedly  unctuous*  Its  specific  gravity  usually  lies 
between  2.2  and  2.7.  It  sometimes  moves  the  magnetic  needle,  and 
even  possesses  polarity. 

(Chemical  characters.)  Before  the  blowpipe  it  hardens,  but  does 
not  melt ;  when  impure,  it  is  reduced  to  a  frit.  A  specimen,  analyzed 
by  Hisinger,  yielded  silex  43.07,  magnesia  40.37,  water  12.45,  alumine 
0.25y  lime  0.50,  oxide  of  iron  1.17  ;=  97.81.  Another  analysis  by  John 
gives  silex  42.5,  magnesia  38.63,  water  15.20,  alumine  1.0,  lime  0.25, 
oxides  of  iron,  chrome,  and  manganese  2.37. 

It  usually  contains  the  oxide  of  iron,  and  sometimes  that  of  chrome. 
Its  analysis,  however,  must,  without  great  caution,  be  sensibly  affected 
by  the  foreign  substances,  so  frequent  in  Serpentine,  especially  in 
the  common  variety. 

Serpentine  is  often  nearly  allied  to  the  harder  varieties  of  steatite 
and  potstone,  and  may  sometimes  resemble  even  slaty  chlorite  or 
certain  varieties  of  argillite. — Its  degree  of  hardness,  and  its  colors, 
or  their  peculiar  arrangement,  are  its  most  distinctive  characters  in 
these  cases. 

It  presents  two  varieties,  which  sometimes  pass  into  each  other. 

Var.  1.  PRECIOUS  serpentine.*  Jambson,  Its  colors  are  uni- 
form ;  they  are  generally  leek  green  or  blackish  green,  often  more  or 
less  shaded  with  yellow.  It  is  always  translucent,  and  the  transmitted 
light  has  usually  a  tinge  of  yellow,  even  when  tlie  reflected  light  is  a 
deep  green ;  for  the  same  reason,  the  splinters  or  scales  on  its  fracture 
are  very  often  yellowish. 

Some  of  the  harder  Serpentines  belong  to  this  variety.  Its  frag- 
ments often  have  very  sharp  edges.  Its  fracture,  though  variable,  is 
most  frequently  conchoidal  or  splintery.  Its  lustre  is  often  more  or 
less  glistening  and  waxy. 

*  E4Ier  Serpeatin.  Wtrntr,  Haumenn,    Serpcniiae  Mble.  Br^ngnimt,  SrtcAonr.   Noble  Ser- 
paxtinc.  Phillips, 
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£.  coMMOK  SERPENTINE.*  JjMEsoN.  It  preseiits  numerouft  shades 
of  green,  varying  from  leek  green,  greenish  black,  or  brownish  black  to 
greenish  or  bluish  graj>  with  much  yellow  or  brown  intermixed ;  it 
is  sometimes  yellow,  or  red,  or  greenish  white.  These  colors,  seldosi 
uniform,  are  arranged  in  stripes,  veins,  clouds,  spots,  dots,  &c  Hence 
a  specimen  of  this  Serpentine  frequently  resembles  a  compound  rock. 
It  is  opaque,  or  translucent  at  the  edges. 

Its  hardness  is  often  less,  than  that  of  precious  Serpentine.  Its 
fracture  is  nearly  dull,  and  presents  most  of  the  varieties  already 
mentioned.  When  moistened,  it  frequently  exhales  an  argillaceous 
odor. 

(Geological  situation.)  Serpentine  is  associated  both  with  primitiTe 
and  transition  rocks ;  and  occurs  in  masses  or  beds,  which  are  some- 
times extensive,  or  constitute  even  whole  mountains. 

The  oldest  Serpentine  exists  in  beds  in  gneiss,  mica  slate,  and  arpi* 
lite,  and  is  usually  accompanied  or  even  mixed  with  granular  limestone^ 
with  which  indeed  its  beds  sometimes  alternate.  This  formation  em* 
braces  most  of  the  precious  Serpentine,  and  is  much  more  rare  than  the 
following. 

A  second  or  more  recent  formation,  consisting  chiefly  of  commos 
Serpentine,  occurs  in  large  masses,  or  extensive  beds,  or  forms  even 
whole  mountains.  It  rests  on  primitive  rocks,  or  is  associated  with 
those  of  the  transition  period.— According  to  Jameson,  it  sometimei 
occurs  ill  secondary  greenstone. 

Serpentine,  especially  the  common  variety,  embraces  otlier  min- 
erals, in  veins  or  in  beds,  or  disseminated  in  masses  more  or  less  laige. 
Among  these  are  steatite,  talc,  asbestus,  magnesite,  lithoroarge,  &c 
also  quaKz,  garnets,  magnetic  iron,  cliromate  of  iron,  &c.  It  seldom 
contains  metallic  substances  in  sufficient  quantity  to  be  explored.  At 
Cornwall,  native  copper,  mixed  with  steatite,  is  found  in  veins,  trav- 
ersing Serpentine ;  and  in  Piedmont,  beds  of  magnetic  iron  sometimes 
alternate  with  those  of  Serpentine. 

C Localities. J  This  mineral  is  not  rare.  At  Zoblitz,  in  Saxony, 
it  is  abundant,  and  its  quarries  have  been  long  explored. — It  is  com- 
mon in  Corsica ;  and  very  beautiful  at  Portsoy  in  Scotland.  Hum- 
boldt has  observed  a  remarkable  Serpentine  in  the  Upper  Palatinate. 
It  acts  on  the  magnetic  needle  at  the  distance  of  more  than  twenty 
feet,  although  it  presents  no  indications  of  magnetic  iron.  The  south- 
ern parts  of  t)iis  mass  possess  north  polarity,  and  the  northern  parts 
the  reverse. — At  the  Lizard  Point  in  Cornwall,  Serpentine  is  surround- 
ed on  all  sides  by  graywacke,  with  which  however  it  is  not  in  contact; 
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ih  one  place  a  rock»  composed  of  feldspar  and  diallage,  intervenesi 
(Bbrger.) — On  the  summit  of  Mount  Rose,  the  older  Serpentine 
occnrs  in  horizontal  beds.  (Saussure.) — ^The  highest  ridge  of  the 
ancient  Pindus  is  composed  in  part  of  blackish  green  Serpentine. 
(Holland.) — In  Italy,  Serpentine  is  abundant  in  the  northwestern 
part  of  the  Apennines,  and  is  associated  with  limestone,  argillite, 
grajrwacke,  or  greenstone ;  it  contains  diallage,  asbestus,  chalcedony, 
jade,  &c.  (Brocchi,) 

In  the  United  States.  In  Maryland,  Serpentine  occurs  at  the  Bare 
Hills,  near  Baltimore,  belonging  chiefly  to  the  common  variety. — In 
Pennsylvania,  near  West  Chester,  where  its  color  varies  from  light  to 
dark  green ; — also  in  Montgomery  County.  (Lba,) — In  ^ew  Jersey^ 
at  Hoboken,  where  it  forms  an  insulated  mass,  and  constitutes  a  great 
part  of  the  promontory ;  its  color  on  the  recent  fracture  is  dark  green  ; 
it  contains  small  grains  and  crystals  of  chromate  of  iron.  (Pierce  ^ 
ToRRET.) — Also  northwest  from  Pompton  plain,  in  primitive  rocks, 
associated  with  talc  and  asbestus.  (Pierce,) — In  JV%ir  Ywk,  West 
Chester  County,  at  Rye,  where  it  is  green,  and  reddish  brown  in 
irregular  spots  and  veins,  and  receives  a  good  polish.  (Pierce  ^ 
ToRREr,) — In  Connecticut,  near  New  Haven,  particularly  on  Milford 
Hills.  The  precious  Serpentine  is  imbedded  in  nodules  or  irregular 
masses  in  primitive  limestone,  and  receives  a  very  high  polish.  The 
•ommon  variety  occurs  in  extensive  beds,  connected  with  limestone, 
with  which  it  is  frequently  so  blended,  as  to  produce  a  great  variety 
of  figures  and  colors  in  slabs,  taken  from  these  rocks ;  its  colors  are 
yellow  and  green.  It  contains  magnetic  oxide  of  iron,  and  chromate 
•T  iron,  both  of  which  also  exist  in  the  limestone.  (Sillimas,) — ^la 
Shade  Island,  at  Newport,  connected  with  transition  rocks.  (Gibbs.) 
—In  Massachusetts,  near  Newburyport,  in  granular  limestone,  with 
which  it  is  often  irregularly  mingled.  The  precious  Serpentine  of  this, 
place  is  often  extremely  beautiful,  and  perfectly  resembles  that  of  St. 
Kevens,  in  Cornwall.  Its  color  is  sometimes  a  deep  or  even  blackish 
green.  It  is  often  traversed  by  veins  of  amianthus. — Also  at  Middle- 
field,  lately  discovered  by  Mr.  £.  Emmons ;  it  is  connected  with 
soapstone  or  steatite,  and  its  colors  are  green,  reddish  brown,  gray, 
yellowish  white,  and  cream  colored  with  spots  of  a  smoky  hue ;  its 
hardness  is  variable  ;  the  light  colored  varieties  decrepitate  much, 
when  suddenly  exposed  to  a  high  temperature.  (DEnrEr,) — Also  at^ 
Westfield,  in  granite  ;  it  is  hard,  and  sometimes  associated  with  talc. 
(Eaton.) — In  Vermont,  at  Grafton,  forming  a  large  mass.  (J.  A. 
Allen.) 

(Uses  and  Remarks.)  Serpentine  is  easily  cut,  and  the  fineness 
and  closeness  of  its  grain  render  it  susceptible  of  a  high. polish.    It  is 
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wrought  into  small  boxes,  and  various  other  articles  for  ornamental  and 
useful  purposes.  At  Zoblitz  m  Saxony,  several  hundred  persons  are 
employed  in  this  manufacture.  The  Serpentine  of  Portsoy  in  Scotland 
is  extensively  manufactured,  and  is  more  beautiful  than  that  of  ZSUitz. 

The  aggregate  of  Serpentine  and  limestone,  irregularly  mingled, 
is  usually  called  Vert  antiqtiet  and  constitutes  a  very  beautiful  marUe. 
—The  Verd  di  8usa  is  green  Serpentine  marked  with  white  veins. 

The  Pikrolith  of  Hausniann,  found  at  Taberg  in  Sweden,  is  a 
variety  of  Serpentine,  according  to  the  analysis  of  Almroth. 

Species  85.    TALC.    BuoscNutRT. 

The  structure  of  this  mineral,  sometimes  fibrous,  is  most  commonly 
foliated.  The  folia  are  more  or  less  flexible,  but  never  elastic.  Both 
its  surface  and  powder  are  unctuous  to  the  touch.  It  is  so  soft,  that  it 
may  be  scratched  by  the  finger  nail.  When  rubbed  on  cloth,  it  leaves 
a  whitish  trace,  often  somewhat  pearly. 

It  has  always  some  lustre,  which  is  often  strong  and  pearly,  or  a 
little  metallic.  It  is  translucent,  and  in  thin  plates  transparent.  Its 
prevailing  colors  are  green  and  white  with  intermediate  shades.  Its 
specific  gravity  varies  from  2.58  to  £.90.  When  rubbed  on  sealing 
wax,  it  communicates  to  the  wax  positive  electricity. 

Talc  is  sometimes  crystallized  in  six-sided  tables  or  laminee,  whose 
primitive  form  is  a  prism  with  rhombic  bases. 

Before  the  blowpipe  it  whitens,  its  laminee  separate,  and  their 
extremities  melt  into  a  white  enamel.  A  specimen  of  common  Talc 
yielded  Vauquelin  silex  62.0,  magnesia  27.0,  alumine  1.5,  water  6.0, 
oxide  of  iron  3.5.      An  analysis  by  Klaproth  closely  resembles  this. 

Var.  1.  COMMON  TALC*  KiRivAN,  Jameson.  Tliis  variety  some- 
times presents  the  crystalline  form  before  mentioned  ;  but  usually  ap- 
pears in  delicate  and  very  flexible  laminee,  generally  united,  like  those 
of  mica,  into  small  masses,  and,  like  those  also,  easily  separable.  Its 
laminse,  sometimes  curved  or  undulated,  have  usually  a  shining  or  even 
splendent  lustre,  pearly  or  metallic  ;  and,  when  thin,  are  transparent 
Their  surface  is  soft,  and,  in  most  cases,  very  unctuous  to  tlie  touch. 
Sometimes,  however,  the  unctuosity  of  the  surface  is  feeble.  Its  colors 
are  apple  green  or  greenish  white,  passing  to  silver  white,  and  some- 
times leek  green,  dark  bluish  green,  reddish  or  yellowish  white.  The 
green  tinge  often  entirely  disappears,  when  the  mass  is  divided  into 
thin  laminte. 

This  variety  sometimes  presents  itself  in  reuiform  or  botryoidal 
masses. 

•  Gemciner  Talk.  Werner,    Le  Talc  coramun.  Brochant,    Talc  laminaire.  Brongniart,    Talc 
bcxagonal  et  lamouurc.  Huvy,   Blatthcher  TaUc  Hautmann^   Talc  AUcitu  PhiUlpu 
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nBEOUS  TALC.  The  fibres  are  often  large,  and  obriouslj  composed 
of  veiy  narrow,  elongated  laminee.  Sometimes  the  mass  has  the  aspect 
of  petrified  wood  (lignijorm  talc.)  Sometimes  it  resembles  coarse 
fibres  of  asbestus.  These  fibres  or  prismatic  concretions  are  sometimes 
divei^g,  radiated,  or  promiscuous. 

{Distinctive  characters,)  The  inferior  hardness,  want  of  elasticity, 
difficult  fusibility,  and,  in  most'cases,  the  unctuositj  of  Talc  will  dis- 
tinguish it  from  mica. — Chlorite  and  nacrite  are  fusible  ;  and  cyanite, 
which  Talc  sometimes  resembles,  is  much  harder. 

(Creological  situation  and  Localities.)  This  variety,  though  not 
uncommon,  is  never  very  abundant.  It  occurs  in  primitive  or  transition 
rocks ;  firequently  in  serpentine.  It  is  often  associated  with  actynolite, 
limestone,  steatite,  indurated  Talc,  &c.  Sometimes  it  forms  beds  or 
layers  of  considerable  extent  and  thickness. 

Fine  specimens  are  found  in  the  Salzburg;  Tyrol;  and  at  St 
Gothard.  The  blue  variety  is  found  at  Taberg  in  Sweden.^— That, 
which  is  brought  from  the  mountains  of  Salzburg  and  Tyrol  to  Venice, 
is  known  in  commerce  by  the  name  of  Venetian  Talc* 

In  the  United  States.  In  Maryland,  it  occurs  near  B fftimore,  where 
it  is  flliFOUs,  ligniform,  &c.  and  sometimes  foliated.  (HdrDEn.) — In 
Pennsylvania,  Delaware  County,  where  it  is  sometimes  crystallized. 
(WiSTER.) — Also  at  Roxborough,  where  it  is  fibrous.  (Schabffes,) 
•—Also  near  tlie  Schuylkill,  about  10  miles  from  Philadelphia,  in  the 
aocpstone  qiiarries.;  it  is  sometimes  in  laminated,  semitransparent 
masses  of  a  fine  green,  and  connected  with  rhomb  spar.  (Lea,) — In 
JV5wc  York,  on  Staten  Island,  in  veins  traversing  steatite.  (Fierce.) — 
In  Connecticut,  at  Haddam,  it  enters  into  the  composition  of  granite. — 
At  Litchfield,  it  occurs  with  cyanite,  &c. — In  Massachusetts,  at  Southamp- 
ton, witli  sulphate  of  bar3rtcs. — Also  at  Cummington,  in  steatite,  some- 
times laminated,  and  greenish  white.  (J.  Porter.) — Also  at  Middlefield 
in  steatite,  green,  and  associated  with  rhomb  spai;^ — white  Talc,  mixed 
with  actynolite,  occurs  in  the  same  town.  (DEivEr,) — In  Vermont, 
at  Windham,  laminated  Talc  occurs  in  regular  layers  or  strata,  varying 
in  thickness  from  one  inch  to  twelve  inches,  in  steatite.  The  laminee, 
sometimes  8  inches  long  and  5  inches  wide,  exhibit  a  delicate  green* 

(Hall.) In   Maine,  at  Brunswick,  in  granular  limestone  with 

actyttolite  and  sulphuret  of  iron ;   its  colors  are  silver  white  and 
apple  green. 

2.  INDURATED  TALC*  Jameson.  It  is  somcwhat  harder,  Icssiuic- 
tnous,  and  less  flexible,  than  common  Talc;  indeed  its  laminee  are 
solnetimes  almost  destitute  of  flexibility.    Its  structure  is  foliated,  often 


*  Veriuntetcr  Tale.  Werner.   Tale  endurd.  Brmtgniart.  Brmham.   Sehiefiriger  Tallc  Bmutmann. 
Xatanted  Tde.  AiiAn.  PUUipt. 
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wrought  into  small  boxes,  and  various  other  articles  for  ornamental  and 
useful  purposes.  At  Zdblitz  in  Saxon j,  several  hundred  persons  are 
employed  in  this  manufacture.  The  Serpentine  of  Portsoy  in  Scotland 
is  extensively  manufactured,  and  is  more  beautiful  than  that  of  Z$blitz« 

The  aggregate  of  Serpentine  and  limestone,  irregularly  mingled^ 
is  usually  called  Vert  antique,  and  constitutes  a  very  beautiful  maible. 
•—The  Verd  di  8usa  is  green  Serpentine  marked  with  white  veins. 

The  Pikrolith  of  Hausniann,  found  at  Taberg  in  Sweden,  is  a 
variety  of  Serpentine,  according  to  the  analysis  of  Almroth. 

Species  85.    TALC.    Brongsjart. 

The  structure  of  this  mineral,  sometimes  fibrous,  is  most  commonly 
foliated.  The  folia  are  more  or  less  flexible,  but  never  elastic  Both 
its  surface  and  powder  are  unctuous  to  the  touch.  It  is  so  soft,  that  it 
may  be  scratched  by  the  finger  nail.  When  rubbed  on  cloth,  it  leaves 
a  whitish  trace,  often  somewhat  pearly. 

It  has  always  some  lustre,  which  is  often  strong  and  peariy,  or  a 
little  metallic.  It  is  translucent,  and  in  thin  plates  transparent.  Its 
prevailing  colors  arc  green  and  white  with  intermediate  shades.  Its 
specific  gravity  varies  from  2.58  to  £.90.  When  rubbed  on  aealii^ 
wax,  it  communicates  to  the  wax  positive  electricity. 

Talc  is  sometimes  crystallized  in  six-sided  tables  or  lamince,  whose 
primitive  form  is  a  prism  with  rhombic  bases. 

Before  the  blowpipe  it  whitens,  its  laminee  separate,  and  their 
extremities  melt  into  a  white  enamel.  A  specimen  of  common  Talc 
yielded  Vauquelin  silex  62.0,  magnesia  27.0,  alumine  1.5,  water  6X), 
oxide  of  iron  3.5.      An  analysis  by  Klaproth  closely  resembles  this. 

Var.  1.  COMMON  talc*  Kirivan.  Jameson,  This  variety  some- 
times presents  the  crystalline  form  before  mentioned  ;  but  usually  ap« 
pears  in  delicate  and  very  flexible  laminee,  generally  united,  like  those 
of  mica,  into  small  masses,  and,  like  tliose  also,  easily  separable.  Its 
laminee,  sometimes  curved  or  undulated,  have  usually  a  shining  or  even 
splendent  lustre,  pearly  or  metallic  ;  and,  when  tliin,  are  transparent 
Their  surface  is  soft,  and,  in  most  cases,  very  unctuous  to  the  touch. 
Sometimes,  however,  the  unctuosity  of  the  surface  is  feeble.  Its  colors 
are  apple  green  or  greenish  white,  passing  to  silver  white,  and  some- 
times leek  green,  dark  bluish  green,  reddisli  or  yellowish  white.  The 
green  tinge  often  entirely  disappears,  wlien  the  mass  is  divided  into 
tiiin  laminte. 

This  variety  sometimes  presents  itself  in  reniform  or  botryoidal 
masses. 

•  Gemciner  Talk.  JVcrner,     Le  Talc  commuiu  Drochant.    Talc  laminaire.  Brongniart,    Talc 
licxagonal  et  Umiiiairv.  Ilawj,    Blattricher  Talk.  Hautmantu    Talc  AUdn,  PhiUipt, 


<rALC3.  4S7 

nBEOUs  TALC.  The  fibres  are  often  large,  and  obviouslj  composed 
of  veiy  narrow,  elongated  laminee.  Sometimes  the  mass  has  the  aspect 
of  petrified  wood  (ligniform  talc)  Sometimes  it  resembles  coarse 
fibres  of  asbestus.  These  fibres  or  prismatic  concretions  are  sometimes 
divei^ing,  radiated,  or  promiscuous. 

f  Distinctive  characters. J  The  inferior  hardness,  want  of  elasticity, 
difficult  fusibility,  and,  in  most'cases,  the  unctuosity  of  Talc  will  dis- 
tinguish it  from  mica. — Chlorite  and  nacrite  are  fusible  ;  and  cyanite, 
which  Talc  sometimes  resembles,  is  much  harder. 

(CMo^ical  situation  and  Localities.)  This  variety,  though  not 
uncommon,  is  never  very  abundant.  It  occurs  in  primitive  or  transition 
rocks ;  frequently  in  serpentine.  It  is  often  associated  with  actynolite, 
limestone,  steatite,  indurated  Talc,  &c.  Sometimes  it  forms  beds  or 
layers  of  considerable  extent  and  thickness. 

Fine  specimens  are  found  in  the  Salzburg ;  Tyrol ;  and  at  St 
Gothard.  The  blue  variety  is  found  at  Taberg  in  Sweden.^— That, 
which  is  brought  from  the  mountains  of  Salzburg  and  Tyrol  to  Venice, 
is  known  in  commerce  by  the  name  of  Venetian  TcUc, 

In  the  United  States,  In  Maryland^  it  occurs  near  Banimore,  where 
it  is  fllirous,  ligniform,  &c.  and  sometimes  foliated.  (Hatdes.) — In 
Pennsylvania,  Delaware  County,  where  it  is  sometimes  crystallized. 
(WisTER.) — Also  at  Roxborough,  where  it  is  fibrous.  (Schabffer.) 
•—Also  near  tlie  Schuylkill,  about  10  miles  from  Philadelphia,  in  the 
socpstone  quarries.;  it  is  sometimes  in  laminated,  semitransparent 
masses  of  a  fine  green,  and  connected  with  rhomb  spar.  (Lea,) — In 
^Cew  York,  on  Staten  Island,  in  veins  traversing  steatite.  (Pierce.) — 
In  Connecticut,  at  Haddam,  it  enters  into  the  composition  of  granite. — 
At  Litchfield,  it  occurs  with  cyanite,  &c. — In  Massachusetts,  at  Southamp- 
ton, with  sulphate  of  barytes. — Also  at  Cummington,  in  steatite,  some- 
times laminated,  and  greenish  white.  (J.Porter,) — Also  at  Middlefield 
in  steatite,  green,  and  associated  with  rhomb  spai;^ — white  Talc,  mixed 
with  actynolite,  occurs  in  the  same  town.  (DsivEr.) — In  Vermont^ 
at  Windham,  laminated  Talc  occurs  in  regular  layers  or  strata,  varying 
ID  tiiickness  from  one  inch  to  twelve  inches,  in  steatite.  The  laminee, 
sometimes  8  inches  long  and  5  inches  wide,  exhibit  a  delicate  green. 

(Hall.) In   Maine,  at  Brunswick,  in  granular  limestone  with 

actynolite  and  sulphuret  of  iron ;   its  colors  are  silver  white  and 
apple  green. 

2.  INDURATED  TALC*  Jameson,  It  is  somewhat  harder,  Icssiinc- 
tnous,  and  less  flexible,  than  common  Talc ;  indeed  its  laminse  are 
sotnetimes  almost  destitute  of  flexibility.    Its  structure  is  foliated,  often 


*  Veriuntetcr  Tale.  Werner.   Tale  endura.  BrtngniarU  ErtchaaU   Sehiefiriger  Tallc  Hausnmnn. 
Xaionted  Tde.  Aikitu  PkiUy»t. 
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imperfectly,  or  almost  slaty  with  carved  layers,  and  sometimes  fibrous 
or  radiated ;  its  lustre  is  somewhat  shining,  and  often  pearly  or  waxy. 
Unless  in  thin.plates,  it  is  translucent  at  the  edges  only.  Its  colon 
are  greenish  gray,  pr  nearly  white,  yellowish  green,  or  leek  green,  and 
sometimes  bluish. 

soALT  TALC.  Its  masscs  are  composed  of  small  scales,  rather  than 
continuous  lamince.  Its  color  is  pearly  white  or  g^enish.  It  is  foand 
in  Piedmont;  and  sometimes* called  Frfizr^  c^o/Ar. 

Indurated  Talc  often  strongly  resembles  steatite,  especially  the 
variety  called  potstone* — It  differs  from  serpentine  in  its  stnicture, 
and  is  also  less  hard. 

(Geologic€il  situation  and  Localities.)  It  occurs  in  beds,  sometimes 
considerably  extensive,  in  gneiss,  mica  slate,  argillite,  and  serpMitine, 
and  is  accompanied  by  chlorite,  asbestus,  &c.  At  Zillerthal  io  the 
Tyrol,  it  contains  tourmaline,  staurotide,  cyanite,  &c. 

In  the  United  States.  In  Maryland,  near  Baltimore. — In  Pemt^- 
vania,  at  Roxborougli,  scaly  Talc  occurs  in  granite.  (Schabfpsk.) 
— In  t/V^tr  Jersey,  at  Hoboken. — In  JVetr  York,  on  Staten  Island 
indurated  Talc  is  found  in  veins  traversing  steatite.  (Fibrcb.)'^\a 
Massachusetts,  at  Westford. — In  Vermont,  at  Windham  and  New 
Fane.  (J.  A.  Allen.) 

f  Uses.  J  Talc  is  sometimes  used  instead  of  chalk  for  tracing  lines 
on  wood,  cloth,  &c.  as  they  are  not  so  easily  effaced,  as  those  of  chalL 
The  common  variety  forms  the  basis  of  the  rouge,  employed  by  ]aaies» 
the  Talc  being  colored  by  an  extract  from  the  Carthamus  tinctorios. 

The  name  Talc  is  sometimes  erroneously  extended  to  mica ;  and 
there  is  indeed  sometimes  a  strong  resemblance  between  the  two  mideralfc 

Subspecies  1.    Steatite.    (Soapstone.) 

All  the  varieties  of  Steatite  are  so  soft,  that  tlvcy  may  be  easily  cut 
by  a  knife,  and,  in  most  cases,  scratched  by  the  finger  nail.  Its  powder 
and  surface  are  soft  and  more  or  less  unctuous  to  the  touch.  It  is 
seldom  translucent,  except  at  the  edges.  Its  fracture  is,  in  general, 
splintery,  earthy,  jr  slaty,  with  little  or  no  lustre.  By  friction  it 
communicates  to  sealing  wax  negative  electricity. 

Exposed  to  heat  it  becomes  harder,  but  is  almost  infusible  by  the 
blowpipe.  It  appears  to  be  essentially  composed  of  silex  and  magnesia. 
— It  is  sometimes  much  mixed  with  talc,  asbestus,  &c. 

Var.  1.  COMMON  steatite.*  This  variety  is  usually  solid,  and 
its  texture  compact;  sometimes  it  is  almost  friable,  and  its  texture 
earthy.    Its  surface  is  very  often  like  soap  to  the  touch,  and  usually 

*  Spcdutein,  HVnirr.  Aztt#inffnfi.   Ste^^te.  Jamctotu  Aikiiu  PhUl^t,    Steatite  commnne.  Bnng* 
niart,  Brechant.   Talc  iU-atite.  HQuy.    Semi-indurated  and  indurated  Steatite.  Kinrmn. 
afsooMi 


receiTes  a  polish  from  the  finger  nail.  It  is  sometimes  so  soft,  that  it 
nay  be  cut,  like  soap,  and  sometimes  its  hardness  approaches  that  of 
the  softer  varieties  of  serpentine. 

In  most  cases  it  is  translucent  at  the  edges  onlj,  and  often  very 
feebly.  Its  color  is  asualiy  gray,  or  white,  seldom  pure,  but  variously 
mixed  with  yellow,  green,  or  red,  and  is  sometimes  a  pale  yellow,  red, 
er  green  of  different  shades.  The  colors  sometimes  appear  in  spots, 
veins,  &c. 

Its  specific  gravity  usually  lies  between  2.38  and  2.66.  When  solid, 
it  is  somewhat  difficult  to  break.  Its  fracture  is  nearly  or  quite  dull, 
and  in  most  cases  splintery  or  earthy,  but  sometimes  a  little  slaty, 
uneven,  or  conchoidal.  When  passing  into  talc,  it  possesses  more  or 
less  lustre,  sometimes  waxy. 

Steatite  has  also  been  observed  in  fibrous  masses,  or  in  minute 
threads,  traversing  more  compact  varieties,  or  even  other  minerals. 

It  sometimes  presents  pseudomorphous  crystals,  which  appear  to 
have  been  moulded  in  cavities,  once  occupied  by  true  crystals.  Some- 
times these  crystals  have  obviously  derived  their  form  ^om  hexaedral 
{Misms  or  pyramids  of  quartz,  and  exhibit  even  the  transverse  strice  of 
these  prisms.  Sometimes  the  form  is  taken  from  crystals  of  carbonate 
•f  lime. 

(Chemical  diaracters.)  Before  the  blowpipe  it  loses  its  color,  be- 
comes hard,  and  is  with  difficulty  reduced  into  a  whitish  paste  or 
tnameU  often  however  only  at  the  extremity  of  the  fragment  Some 
impure  varieties  are  fusible.  Vauquelin  obtained  from  a  compact, 
reddish  Steatite  silex  64,  magnesia  22,  alumine  3,  water  5,  iron  and 
manganese  5  ;ss  99.  A  specimen  from  Bareuth  yielded  Klaproth  silex 
59.5,  magnesia  30.5,  water  5.5,  iron  2.5;=  98.  In  the  Steatite  of 
Cornwall,  he  found  silex  48.0,  magnesia  20.5,  alumine  14.0,  water 
15.5,  iron  1.0;=  99. 

The  results  of  the  first  two  analyses  almost  perfectly  resemble 
thos^,  which  the  same  chemists  obtained  from  laminated  talc,  and 
•how  beyond  a  doubt,  that  Steatite  and  talc  belong  to  the  same  species. 
Farther,  when  compact  Steatite  is  bruised  in  a  mortar  or  strongly 
heated,  it  is,  in  many  cases,  obviously  composed  o{*  very  minute  folia 
or  scales.  In  fine.  Steatite  agrees  with  talc  in  its  composition ;  and, 
in  most  of  its  physical  characters,  does  not  so  widely  differ  from 
laminated  talc,  as  do  several  varieties  of  carbonate  of  lime  from 
calcareous  spar.  The  different  electricities,  communicated  to  sealing 
wax  by  talc  and  Steatite,  cannot  be  considered  an  objection  to  the 
identity  of  the  two  minerals ;  for  it  is  well  known,  that  the  kind  of 
electricity  is  sometimes  determined  by  very  trivial  circumstances,  as 
the  degree  of  roughness,  friction,  &c.  in  the  substances  employed. 
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imperfectly,  or  almost  slaty  with  curved  layers,  and  sometimes  fibrous 
or  radiated  ;  its  lustre  is  somewhat  shining,  and  often  pearly  or  waxy. 
Unlesa  in  thin.plates,  it  is  translucent  at  the  edges  only.  Its  colon 
are  greenish  gray,  pr  nearly  white,  yellowish  green,  or  leek  green,  and 
sometimes  bluish. 

soALT  TALC.  Its  masscs  are  composed  of  small  scales,  rather  than 
continuous  lamince.  Its  color  is  pearly  white  or  greenish.  It  is  found 
in  Piedmont;  and  sometimes* called  FrfncA  c/ia^Ar. 

Indurated  Talc  often  strongly  resembles  steatite,  especially  the 
Tariety  called  potstone«*-It  differs  from  serpentine  in  its  structure, 
and  is  also  less  hard. 

(Geological  situation  and  Localities.)  It  occurs  in  beds,  sometimes 
considerably  extensive,  in  gneiss,  mica  slate,  argillite,  and  serp^itine, 
and  is  accompanied  by  chlorite,  asbestus,  &c.  At  Zillerthal  io  the 
Tyrol,  it  contains  tourmaline,  staurotide,  cyanite,  &c. 

In  the  United  States.  In  Maryland,  near  Baltimore. — In  Pemugl' 
vania,  at  Roxborough,  scaly  Talc  occurs  in  granite.  (Schabffbk.) 
— In  J^Tew  Jersey,  at  Hoboken. — In  JWtc;  York,  on  Staten  Island 
indurated  Talc  is  found  in  veins  traversing  steatite.  (Fierce.) — la 
Massachusetts,  at  Westford. — In  Vermont,  at  Windham  and  New 
Fane.  (J.  A.  Allen.) 

(Uses. J  Talc  is  sometimes  used  instead  of  chalk  for  tracing  liuet 
on  wood,  cloth,  &c.  as  they  are  not  so  easily  effaced,  as  those  of  c^lk 
The  common  variety  forms  the  basis  of  the  rouge,  employed  by  la^es, 
tlie  Talc  being  colored  by  an  extract  from  the  Carthamus  tinctorius. 

The  name  Talc  is  sometimes  erroneously  extended  to  mica ;  and 
there  is  indeed  sometimes  a  strong  resemblance  between  the  two  mideralfc 

Subspecies  1.     Steatite.     (Soapstone.) 

All  the  varieties  of  Steatite  are  so  soft,  that  tlwsy  may  be  easily  cut 
by  a  knife,  and,  in  most  cases,  scratched  by  the  finger  nail.  Its  powder 
and  surface  are  soft  and  more  or  less  unctuous  to  the  touch.  It  is 
seldom  translucent,  except  at  the  edges.  Its  fracture  is,  in  general, 
splintery,  earthy,  jr  slaty,  with  little  or  no  lustre.  By  friction  it 
communicates  to  sealing  wax  negative  electricity. 

Exposed  to  heat  it  becomes  harder,  but  is  almost  infusible  by  the 
blowpipe.  It  appears  to  be  essentially  composed  of  sile]^  and  magnesia. 
— It  is  sometimes  much  mixed  with  talc,  asbestus,  &c. 

Var.  1.  COMMON  steatite.*  This  variety  is  usually  solid,  and 
its  texture  compact;  sometimes  it  is  almost  friable,  and  its  texture 
earthy.     Its  surface  is  very  often  like  soap  to  the  touch,  and  usually 

*  Speekfttein,  irVmer. /Tauimtfnn.    Steatite. /amffon.^cin'n.i'/U/A^f.    Steatite  emmnime.  arvivT* 
ttiart.  lirochanu    Talc  suatite.  Hauy,    Semi-indarated  and  indurated  Steatite.  Kirvmn. 
of  some. 
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receiTes  a  polish  from  the  finger  nail.  It  is  sometimes  so  soft,  that  it 
nay  be  cut,  like  soap,  and  sometimes  its  hardness  approaches  that  of 
the  softer  varieties  of  serpentine. 

In  most  cases  it  is  translucent  at  the  edges  onlj,  and  often  very 
feebly.  Its  color  is  usually  gray,  or  white,  seldom  pure,  but  variously 
mixed  with  yellow,  green,  or  red,  and  is  sometimes  a  pale  yellow,  red, 
or  green  of  different  shades.  The  colors  sometimes  appear  in  spots, 
Teins,  &c. 

Its  specific  gravity  usually  lies  between  2.38  and  2.66.  When  solid, 
it  is  somewhat  difficult  to  break.  Its  fracture  is  nearly  or  quite  dull» 
and  in  most  cases  splintery  or  earthy,  but  sometimes  a  little  slaty, 
uneven,  or  conchoidal.  When  passing  into  talc,  it  possesses  more  or 
less  lustre,  sometimes  waxy. 

Steatite  has  also  been  observed  in  fibrous  masses,  or  in  minute 
threads,  traversing  more  compact  varieties,  or  even  other  minerals. 

It  sometimes  presents  pseudomorphous  crystals,  which  appear  to 
have  been  moulded  in  cavities,  once  occupied  by  true  crystals.  Some- 
times these  crystals  have  obviously  derived  their  form  ^om  hexaedral 
|M*isms  or  pyramids  of  quartz,  and  exhibit  even  the  transverse  strise  of 
these  prisms.  Sometimes  the  form  is  taken  from  crystals  of  carbonate 
of  lime. 

(Chemical  characters.)  Before  the  blowpipe  it  loses  its  color,  be- 
comes hard,  and  is  with  difficulty  reduced  into  a  whitish  paste  or 
«iameU  often  however  only  at  the  extremity  of  the  fragment  Some 
impare  varieties  are  fusible.  Vauquelin  obtained  from  a  compact, 
reddish  Steatite  silex  64,  magnesia  22,  alumine  S,  water  5,  iron  and 
manganese  5  ;ss  99.  A  specimen  from  Bareuth  yielded  Klaproth  silex 
59.5,  magnesia  S0.5,  water  5.5,  iron  2.5;=  98.  In  the  Steatite  of 
Cornwall,  he  found  silex  48.0,  magnesia  20.5,  alumine  14.0,  water 
15.5,  iron  1.0;=  99. 

The  results  of  the  first  two  analyses  almost  perfectly  resemble 
ihosp,  which  the  same  chemists  obtained  from  laminated  talc,  and 
•how  beyond  a  doubt,  that  Steatite  and  talc  belong  to  the  same  species. 
Farther,  when  compact  Steatite  is  bruised  in  a  mortar  or  strongly 
heated,  it  is,  in  many  cases,  obviously  composed  oP  very  minute  folia 
«r  scales.  In  fine.  Steatite  agrees  with  talc  in  its  composition ;  and, 
in  most  of  its  physical  characters,  does  not  so  widely  differ  from 
laminated  talc,  as  do  several  varieties  of  carbonate  of  lime  from 
calcareous  spar.  The  different  electricities,  communicated  to  sealing 
wax  by  talc  and  Steatite,  cannot  be  considered  an  objection  to  the 
identity  of  the  two  minerals ;  for  it  is  well  known,  that  the  kind  of 
electricity  is  sometimes  determined  by  very  trivial  circumstances,  as 
the  degree  of  roughness,  friction,  &c.  in  the  substances  employed. 
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(Distinctive  characters,)  Vfhen  Steatite  is  passing  into  indurated 
talc,  it  18  almost  impossible  to  draw  a  line  of  distinction ;  but  in  most 
cases  the  characters  already  g;iyen  will  be  sufficient^^It  is  sometimes 
nearly  allied  to  serpentine,  and  in  this  case  its  unctuositj  is  scarcely 
perceptible,  and  it  differs  chiefly  by  an  inferior  degree  of  hardness. 
When  friable,  like  chlorite,  it  still  differs  from  that  Inineral  bj  its 
dullness,  greater  unctuosity,  and  infusibility. 

(Geological  situation.)  Common  Steatite  occurs  in  masses,  or  ymaa, 
or  small  beds  in  primitive  and  transition  rocks,  more  particularly  in 
serpentine.  It  is  sometimes  mixed  with  talc,  mica,  quarts,  and  asbes- 
tus ;  or  is  found  incrusting  other  minerals. — It  is  sometimes  imbedded 
in  wacke ;  and  sometimes  occurs  in  metallic  veins. 

(Localities.)  This  mineral  is  not  uncommon.  That,  which  is  fiNnd 
in  Arragon,  in  Spain,  has  been  called  Spanisk  chalk^^^ln  the  prindpal- 
ity  of  Bareuth,  it  occurs  in  yellowish  white,  pseudomorphous  crystals, 
apparently  of  the  same  nature,  as  the  mass  of  Steatite,  in  which  fliey  are 
imbedded.  The  crystals  are  six-sided  prisms,  transversely  striated ; 
and  ;the  samesmass  contains  also  crystals  of  quartz. — The  Steatite  of 
Cornwall  is  impure,  and  more  earthy  than  usual ;  it  exists  in  Tsios 
traversing  serpentine.     ' 

In  the  United  States.  In  Upper  Louisiana,  near  the  Falls  of  St. 
Anthony,  and  between  the  St.  Peter's  and  Sioux  rivers.  Its  color  is 
red,  aad  its  texture  compact ;  it  is  easily  cat-  by  a  knife,  but  hardoui 
by  exposure,  and  has  sometimes  almost  the  hardness  of  the  soAar 
varieties  of  serpentine.  It  is  employed  by  the  natives  for  the  bowls 
of  tobacco  pipes.  (Schoolcraft,) — In  Maryland,  at  the  Bare  Hills, 
near  Baltimore,  several  varieties  of  Steatite  occur  in  serpentine ;  it  is 

sometimes   fibrous,  ligniform,  &c.     (Hatden.) In    Pennsylvania, 

on  the  Schuylkill,  10  miles  from  Philadelphia,  connected  with  talc, 
and  much  employed  under  the  name  of  soapstone.  (Lej.J-^^Iu  JWtr 
Jersey,  on  the  Delaware,  opposite  Easton ;  it  is  white,  and  suitable 
for  architecture.  (9Voodbridce.) — In  JV^eur  York,  on  Staten  Island, 
where  it  is  abundant,  and  forms  a  large  proportion  of  the  elevated 
grounds  on  the  eastern  part  of  the  island  ;  it  is  soft,  adhesive  to  the 
tongue,  and  yellowish  gray,  or  greenish  yellow  ;  when  connected  with 
talc,  it  is  greenish,  and  more  compact  It  contains  all  the  varieties 
of  talc,  most  of  the  varieties  of  asbestus,  and  some  chromate  of  iron. 

(Fierce  S^  Tor  ret.) In  Connecticut,  near  New  Haven,  and  at 

Litchfield. In  Bhode  Island,  at  Smithfield,  is  found  a  variety  of 

Soapstone,  employed  in  the  arts.  (Eaton.) — In  Massachusetts,  at 
Middlefield,  containing  talc  and  rhomb  spar,  and  connected  with 
serpentine  and  mica  slate.  (Deivet,) — Also  at  New  Salem,  where 
it  is  surrounded  by  gneiss ;  it  is  compact,  and  traversed  by  numerous 
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aetms  near  the  sui&ce.  (HncacocK.) — Also  nt  ISaToy*  aad  Cum* 
mington ;  at  the  latter  place  it  is  quarried*  (J^  Fomtbm.) — Also  at 
Southampton  lead  miae,  where  it  is  green,  compact,  and  soft.  (Eaton.) 
^— In  Vermont,  at  Grafton.  This  Steatite  is  employed  in  the  con- 
struction of  aqueducts,  being  sawn  into  blocks  2  or  S  feet  long,  and 
S  or  S  inches  square,  and  bored ;  these  aqueducts  are  more  durable 
than  those  of  wood,  and  are  said  to  impart  no  unpleasant  taste  to  the 
water ; — also  at  Groton,  Athens,  Windham,  Stockbridge,  Barre,  &c* 
The  Soapstone  of  Vermont  generally  belongs  to  compact  Steatite. 
(Hj^LL.y^Xn  JV^  Hampshire,  at  Orford,  common  Steatite  occurs  in 
large  quantities,  and  is  extensively  employed.  (Hall.) 

St.  poTSTONE.*  KiRWAn.  Ja MESON.  Its  hardnoss  is  nearly  the 
MBie  as  tiiat  of  common  Steatite ;  but  it  is  more  tenacious,  and,  though 
easily  cut,  it  breaks  with  some  difficulty.  Its  surface  is  smooth  and 
even  unctuous  to  the  touch.  Its  structure  is  slaty,  or  imperfectly 
foliated,  and  the  layers  are  often  undulated.  Its  fracture  is  uneven 
or  eaKliy.    It  has  usually  a  glistening  lustre,  often  a  little  waxy. 

It  is  seldom  translucent,  except  at  the  edges,  and  sometimes  opaque. 
Its  color  is  usually  greenish  gray  of  various  shades,  sometimes  reddish, 
or  yellowish,  or  even  leek  green ;  often  spotted.  Its  specific  gravity  is 
about  S.87.  It  usually  exhales  an  argillaceous  odor,  when  moistened 
by  the  breath. 

According  to  the  analysis  of  Wiegleb,  it  contains  magnesia  38.54, 
Mlex  S8.t2,  alumine  6.66,  lime  0.41,  iron  15.02,  fluoric  acid  0.41 ; 
»  99.1 6. 

It  is  often  extremely  difficult  to  distinguish  this  mineral  from 
indurated  talc ;  but,  in  general,  it  is  less  distinctly  foliated,  and  is 
less  easily  broken. 

It  is  usually  found  in  connexion  with  ar^llite  and  serpentine ;  and 
is  sometimes  mixed  with  clilorite,  talc,  mica,  &c.  At  Coma,  in  Italy, 
is  a  quarry,  which  was  open  in  the  days  of  Pliny ;  Iv^nce  the  name 
ImpU  Comensis. — It  occurs  also  in  the  United  States;  in  Vermont,  at 
Grafton,  in  large  quantities.  (Hall.) 

(  Uses  and  Remarks.)  The  substance,  employed  in  the  arts  under 
the  name  of  Soapstone,  usually  belongs  to  Steatite,  but  sometimes  to 
lamellar  or  indurated  talc.  The  soapstone  of  Springfield  in  Massachu- 
setts, and  Francestown  in  New  Hampshire,  appears  to  be  composed 
chiefly  of  talc. — Steatite  is  not  susceptible  of  a  good  polish.  But  its 
softness  and  tenacity,  in  consequence  of  which  it  may  be  cut  or  turned 
into  articles  of  various  forms,  and  its  property  of  becoming  hard  by 
exposure  to  heat,  render  it  a  useful  mineral  in  the  arts.  *  Hence  it  may      ^ 

*  Topfirtnn.  fFemer.  Hausmann.    La  Pierre  olUtire.  Brtchant.    Tale  oiI«ireb  iliairy.    Serpentine 
•llaire.  Brtigniari..   VuMtwib.  Aikiti,  PhilUpt. 
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be  employed  for  the  hearths  of  furnaces,  the  udes  of  fire]rfaces  and 
stoves,  &c.  The  Potstone  has  even  received  its  name  from  having 
been  manufactured  into  culinary  vessels ;  and  such  vessels  are  in 
very  general  use  in  the  country  of  the  Orisons,  &c.  (BMONCvjAMTm) 
It  resists  for  a  long  time  the  action  of  the  fire. 

The  common  steatite  has  even  been  employed  for  the  purpose  of 
engraving.  For,  being  easily  cut,  when  soft,  it  may  be  madis  to 
assume  any  desired  form,  and  afterwards  rendered  hard  by  heat; 
k  then  becomes  susceptible  of  a  polish,  and  may  be  variously  colored 
by  metallic  solutions.  It  is  also  employed  by  artists  for  tracing  lines 
on  glass  and  cloth. 

Brongniart  supposes,  that  certain  unctuous  earths,  which  savages 
of  the  lowest  order  are  known  to  eat,  may  be  referred  to  the  commoD 
Steatite.  Thus  the  inhabitants  of  New  Caledonia  employ,  as  food,  a 
soft,  friable,  greenish  earth,  containing  magnesia  37,  silex  36,  iron  17. 
Humboldt  relates  a  similar  fact  in  regard  to  a  tribe  of  savages  on  the 
banks  of  the  Oronoko  in  South  America. 

Spbcies  86.    CHLORITE,    Brongniart. 

Chlorit.  Werner,  Haiumann.    Talc  Chlorite.  Hauy,    Chlorite.  Jametii,  AUdn.  PhUUpt, 

Chlorite  almost  always  presents  some  shade  of  green,  usually  dark, 
but  sometimes  with  a  tinge  of  yellow  or  gray.  lience  its  name,  from 
the  Greek,  x^C'i*  green.  It  is,  in  general,  perfectly  opaque ;  and  its 
streak  is  a  pale  green.  It  may  easily  be  cut  by  a  knife,  and  in  most 
cases  it  receives  an  impression  from  the  finger  nail.~It  is  sometimes 
considerably  solid,  and  sometimes  friable,  or  earthy. 

It  has  been  observed  in  distinct  crystals ;  but  more  frequently  it 
occurs  in  masses,  which  appear  to  be  composed  of  minute  scales, 
prisms,  or  grains,  easily  sepat*able,  sometimes  even  by  friction  be- 
tween the  fingers. 

Its  distinct  crystals*  are  four  or  six-sided  tables,  or  very  short  six- 
sided  prisms,  whose  laminae  easily  separate,  parallel  to  the  terminal 
planes,  and  present  a  shining  and  somewhat  pearly  lustre.  These 
tabular  crystals  or  laminee,  frequently  curved,  variously  intersect  each 
other,  and  are  sometimes  aggregated  into  conical  or  cylindrical 
masses. 

Chlorite  is  easily  reducible  into  a  grayish  green  powder,  which  is 
soft  or  a  little  unctuous;  its  surface  also  is  more* or  less  sensibly 
unctuous.  When  moistened  by  the  breath,  it  exhales  an  argillaceous 
odor.  By  fpiction  it  communicates  to  sealing  wax  negative  electricity. 
(Haut.)     Its  specific  gravity  usually  lies  between  2.6  and  2,9. 

*  Foliated  chlorite.  Jameifi, 
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(Chemical  diaracters.)  Before  the  blowpipe  it  melts  into  a  scoria  or 
enamel  of  a  graj  or  blackish  color.  The  results  of  its  analysis  are  some- 
"whatdiscordant  From  a  crystallized  specimen  Lampadius  obtained  silex 
S5J0»  magnesia  £9.9,  alumine  18.0,  oxide  of  iron  9 J,  water  2.7  ;»95.S. 
In  the  slatj  variety  Griiner  found  silex  29.5,  magnesia  21.4,  alamine 
15.6,  lime  1.5,  oxide  of  iron  23.4,  water  7.4 ;»  98.8.  From  the  com- 
mon variety  Yanquelin  obtained  silex  26.0,  magnesia  8.0,  alumine  18.5, 
oxide  of  iron  43.0,  muriate  of  soda  and  potash  2.0,  water  2.0  ;=s99.50. 
In  another  specimen  Hoepfner  found  silex  41.15,  magnesia  S9.47, 
alumine  6.13,  lime  1.50,  oxide  of  iron  10.15,  water  1.5;=399.9. 

For.  t.  COMMON  oHLORrTE.*  Jameson,  AiKiv.  It  is  in  masses 
more  or  less  solid,  having  an  earthy,  scaly,  or  very  minutely  foliated 
fracture,  and  a  glimmering  lustre.  These  masses  are  sometimes 
composed  of  minute,  hexaedral  prisms  or  laminte,  sometimes  a  little 
curved.  It  is  opaque  ;  and  its  color  is  usually  a  dftrk  leek  green  or 
blackish  green,  sometimes  also  mountain  or  grass  green,  also  brownish, 
or  grayish.  Even  the  paler  varieties,  when  moistened,  often  exhibit  a 
sliade  of  green. 

KAUTHT  cHLORiTE.t  Jameson.  Phillips.  This  subvariety  is 
characterized  by  the  feeble  cohesion  of  its  particles ;  and  occurs  in 
friable  masses,  composed  of  glimmering  scales,  or  in  a  loose  state. 

(Geological  situation,)  Common  Chlorite,  whether  solid  or  earthy, 
is  frequently  found  in  primitive  rocks,  but  it  never  forms  very  large 
masses.  It  occurs  in  cavities,  or  in  veins,  or  is  disseminated.  It  is 
often  mixed  with  quartz,  feldspar,  carbonate  of  lime,  axinite,  &c. 
sometimes  investing  or  even  penetrating  and  coloring  tliese  minerals. 
Sometimes  it  forms  small  beds,  containing  quartz,  feldspar,  mica, 
garnets,  hornblende,  sulphuret  of  iron,  &c.  and  is  often  found  in 
metallic  veins  or  beds. — It  passes  itito  the  following  variety. 

{Localities, J     Foliated  or  crystallized  Chlorite  is  found  at  St. 

Gothard  with  adularia ; and  in   the  island  of  Jura,  one  of  the 

Hebrides,  in  quartz  rock. 

In  th^  United  States,  In  Virginia,  Chlorite  occurs  at  Harper's 
Ferry. — In  Maryland,  near  Baltimore,  it  is  abundant. — In  PennsyU 
vania,  Chester  County,  near  the  Warwick  iron  works,  it  contains 

sulphuret  of   iron,   (Setbert,) In    JWir   York,    West   Chester 

County,  at  Rye,  in  considerable  quantities,  containing  long,  slender,^ 
perfect  crystals  of  schorl.  (Fierce  df  Torret.) — In  Connecticut^ 
at  Brookfield,  &c.  it  is  abundant ;  and  near  New  Haven,  it  penetrates 

*  Ganeimor  Chlorit.  Werner,  Hatumann.  Chlorite  commmie.  BrtignUtrt,  Br^hant.  Chlorit* 
eonpacte.  Hmtym    Compact  Chlorite.  PhiUip*. 

t  Chlorit  erde.  Werner.  C&lorite  fe mrtfie.  Havy.  Brochant, '  Senly  Chlorite.  Aildn,  Schuppiprv 
rfilorii.  Htnumann^  ^ 
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quarts  and  calcareous  spar.  (Sillzmjn.) — Also  at  Sajrbrook,  in  $inaU 
crystals.  fT.  D.  Porter.) — In  Masaachuaetts,  at  Chariestown,  form* 
ing  thin  layei^  in  argillite  and  greenstone — also  at  Brookline  and 
Brighton  in  quartz.  (J.  F.  S[  8.  L.  Dana.) — ^Also  at  Bridgewater,  in 
yellowish  green  masses  in  quartz. — ^Also  at  Deerfield,  in  amygdaloid. 
—Also  W.  from  West  Stockbridge,  where  it  is  contained  in  veins  of 
milky  quartz.  (Eaton.) — In  Maint^  at  Topsham,  in  granite,  eitlier 
disseminated,  or  filling  cavities,  whose  sides  are  lined  with  projecting 
.crystals  of  feldspar. 

Common  Chlorite  was  employed  by  the  native  Indians  for  pipes; 
and  is  sometimes  formed  into  inkstands,  &c. 

2.  SLATY  oHLORrrE,  or  oHLORrrE  SLATE.*  Jameson.  Its  color  is 
Uackish  green,  more  or  less  deep,  sometimes  mountain  green,  or  green- 
ish gray.  It  exists  in  opaque,  solid  %msses,  composed  of  minute  scales^ 
like  common  Chlorite.  Its  fracture  is  slaty  with  layers  usually  curved 
or  undulated,  and  glistening.  Sometimes  its  fracture  is  scaly,  or 
presents  small  folia.  Its  sur&ce  is  in  some  cases  very  considemUy 
unctuous. 

f  Geological  situation  and  Localities.  J  This  variety  is  found  in 
veins  or  thin  layers,  and  sometimes  in  extensive  beds  in  primitive 
rocks,  especially  in  aigillite.  It  is  sometimes  contiguous  to  gneiss^  'It 
very  frequently  contains  octaedral  crystals  of  magnetic  iron  with 
gsmets  and  quartz.  The  garnets  are  sometimes  extremely  numerous. 
-^It  exists  also  in  secondary  rocks.  Sometimes  it  passes  into  mica 
slate,  aigillite,  or  greenstone  slate. 

In  the  United  States.  In  Virginia^  it  is  abundant  at  Harper's 
Ferry.  (Morton.) — In  Pennsylvania,  Montgomery  County,  near  the 
Schuylkill,  it  contains  numerous  octaedral  crystals  of  iron.  (Set- 
BERr,)'^\u  JVVtr  York,  \7  miles  £.  from  Troy,  in  strata  sometimes 
narrow,  tod  sometimes  2  or  3  miles  wide,  often  rising  into  hills  200  or 
500  feet  high.  (DEnr£r.)-^\vi  Connecticut^  near  New  Haven,  in  thin 
veins  in  secondary  greenstone;  and  these  veins  are  divided  by  still 
thinner  veins  of  quartz  and  calcareous  spar  in  the  direction  of  the 
layers.  On  the  Miiford  Hills,  it  appeal's  in  layers  about  one  fifth 
of  an  inch  thick  between  primitive  marble  and  primitive  greenstone ; 
it  is  soft  and  unctuous,  and  not  unfrcquently  stained  red  by  a  col- 
oring matter,  whose  nature  is  not  well  known.  Near  West  Haven, 
it  forms  extensive  strata,  sometimes  almost  passing  into  argillaceous 
slate ;  but  at  the  beach,  1  mile  below  West  Haven,  it  is  decidedly 
Chlorite   slate,  and  abounds  with  magnetic  oxide  of  iron.   (Sillj- 

*  Chlorit  schicfer.  Werner,    Chlorite  sehistaue.  Brti^nktrt.  Bfchant.     Chlorite  Inile.  Bauf, 
Sduefrigrr  Chlorit.  Uammmn,    Chlorite  Sltt«.  AUdn,  PkUUpi. 
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v^)  See  magnetic  iron  sand.-— In  MassacJiusetts,  near  Williams- 
town,  in  the  Taconick  range,  with  argillaceous  and  talcose  slate. 

appendix  to  chlorite. 
1.  Green  Earth.    Kir  wan.  Jameson. 

Ofia  erde.  Werrur,    La  Terra  Terte.  BrechatU,    Talc  aognphique.  //ouy.    Chlorita  Baldog^e. 
Brtngniart,    Variety  of  Erdiger  Chiorit.  Hausmann»    Green  Earth.  AUdn,  PhiiUpa, 

Its  color  is  a  pleasant  celandine  green  more  or  less  deep,  some- 
times bluish  or  grayish  green,  and  passing  to  olive  or  blackish  green. 
It  occurs  in  amorphous  or  globular  masses,  or  in  crusts.  Its  frac- 
ture is  dull,  and  fine  grained  earthy,  or  uneven,  or  a  little  conchoi- 
dal.  It  is  soinewhat  unctuous  to  the  touch,  and  often  adheres  to  the 
tongue.  It  yields  to  the  nail,  and  is  easily  reducible  to  powder.  Its 
specific  gravity  is  about  2.6. 

By  the  blowpipe,  it  is  converted  into  a  black,  vesicular  slag. 
It  contains,  according  to  Vauquelin,  silex  S2.0,  magnesia  6.0,  alumine 
7,0,  potash  7.5,  oxide  of  iron  23.0,  water  4.0  ;=99.5.  In  a  specimen 
from  Verona,  Klaproth  found  silex  53,  magnesia  2,  potash  10,  oxide 
of  iron  28,  water  6;=99.  In  another  from  Cyprus,  the  same  chemist 
found  silex  51.5,  magnesia  1.5,  potash  18.0,  oxide  of  iron  20.5,  water 
8.0  ;ss 99.5.  And  in  another  from  Prussia,  ^ilex  51.0,  magnesia  3.5, 
alumine  12.0,  lime  2.5,  soda  4.5,  oxide  of  iron  17.0,  water  9.0 ; 999.5. 

,( Geological  situation  and  Localities, J  Green  earth  has  usually 
been  found  in  amygdaloid,  porphyry,  or  basalt,  sometimes  filling 
cavities,  or  only  lining  them,  and  sometimes  investing  other  minerals. 

In  Bohemia,  it  sometimes  forms  beds/  f Reus s.J-^ln  the  valley 
of  Fassa,  in  the  Tyrol,  it  forms  small  beds  and  veins  in  wacke  ;— 
and  at  Mount  Pazza,  it  appears  in  pseudomorphous  crystals,  whose 
forms  belong  to  augite.  (BRoccHi.)^'\n  Scotland,  near  Perth,  in 
the  hill  of  Kinnoul,  in  amygdaloid. — At  Monte  Baldo,  near  Verona, 
it  occurs  in  trap  rocks,  and  has  been  long  explored,  as  an  article  of 
commerce. 

In  tlie  United  States.  In  ^'^ew  Jersey,  it  occurs  near  Imlayiown. 
(SErBERt,) — Also  at  Patterson,  in  amygdaloid,  where  it  appears 
in  oblong  or  spherical  masses,  containing  a  nucleus  of  carbonate  of 
lime.  (Fierce  S['  Torret.J — In  JVIew  Forlc,  on  the  river  Hudson. 
—In  Massachtisetts,  near  Boston,  and   at  Deerfield,  in  amygdaloid. 

This  mineral  is  employed  as  a  pigment,  and  sometimes  called 
mountain  green.  When  slightly  calcined,  it  yields  a  durable  reddish 
brown  for  water  colors.^That  from  Verona  is  most  esteemed.  It  is 
also  explored  in  Cyprus  and  Bohemia. 

57 
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3*    PlMELITE.      JaMBSON.  PhILLIFS. 

Its  color  is  apple  green,  or  yellowish  green.  It  occurs  in  crasto, 
or  in  small  masses,  either  friable,  or  somewhat  indurated,  with  an 
earthy  or  even  fracture,  nearly  or  quite  dulL  It  is  more  or  less 
greasy  to  the  touch. 

This  substance  is  infusible  by  the  blowpipe.  It  contains,  accord- 
ing to  Rlaprotb,  silex  '35.0,  aluitiine  5.1,  water  57.9,  oxide  of  nickel 
15.6,  magnesia  1.3,  lime  0.4;=ss95.3. 

It  is  found  in  Silesia,  at  KosemUtz,  &c.  in  serpentine,  forming 
Teins,  lining  fissures,  or  investing  the  surface;  it  is  i^sociated  with 
chrysoprase. 

^Its  name  is  derived  from  the  Greek  wtpuXn,  fatness^  alluding  to 
its  greasiness  to  the  touch. 

ARGILLACEOUS  MINERALS* 

These  substances  never  exhibit  crystals,  nor  even  possess  a  crys- 
talline structure.*  They  \ippear  to  be  mechanical  deposites  fhwn 
water,  or  the  result  of  decomposition.  Although  silex  and  alumine 
are  the  predominating  ingredients,  their  proportions  are  variatde^  and 
other  earths  or  even  alkalis  are  occasionally  present.  By  some  min- 
eralogists these  ai^llaceous  minerals  have  been  unjustly  degraded, 
ind  their  names  permitted  to  appear  on  the  pages  of  an  qipendix 
only,  while  others,  with  equal  injustice,  have  exalted  them  above 
their  just  rank,  and  considered  mere  varieties  as  distinct  species. 
We  have  adopted  those  divisions,  which  appeared  to  be  most 
convenient. 

Spbcies  87.    ARGILLACEOUS  SLATE. 

The  minerals,  included  in  this  species,  have  almost  always  a 
slaty  structure,  more  or  less  distinct,  with  layers  either  straight  or 
curved.  Their  hardness  is  somewhat  variable;  but  they  may  always 
be  scratched  by  iron,  and  frequently  by  copper.  Some  varieties  are 
dull,  while  others  possess  considerable  lustre.  Their  color  is  gray* 
often  with  shades  of  blue,  yellow,  green,  red,  brown,  purple,  or  Mack. 
These  colors,  always  dull,  are  sometimes  uniform,  and  sometimes  in 
spots,  stripes,  &c. 

They  are  composed  chiefly  of  silex  and  alumine ;  but  lime,  mag- 
nesia, and  iron  are  usually  present,  and  sometimes  alkali,  carbon, 
bitumen,  manganese,  &c. 

Var,    1.      ARGILLITE,  Or   COMMON    ARGILLACEOUS    SLATE.*   KlRlTAli. 

Its  longitudinal  fracture  is  slaty;   but  the  layers,  either  strai^t  or 

*  Thon  Schkfer.  Werner*  HmumQnn,    City  Slate.  /omrfMi.  JUkim,  PfrilUpt,     ht  Scbist* 
eux.  Brocfuznt, 
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uHdvkted,  thick  w  thiD»  9e|)afate  with  verj  different  degrees  of  ease. 
Sometimes  its  slatj  structure  is  very  indistinct,  and  the  fracture,  at 
least  in  small  specimens,  becomes  earthy  or  splintery,  and  a  little 
coDchoidal.  It  is  seldom  perfectly  dull;  frequently  its  lustre  is 
listening,  sometimes  shining,  and  often  a  little  silky,  or  resinous. 

Its  fragments  are  usually  tabular  or  splintery,  'rhqugh  a  little 
variable  in  hardness,  it  is  more  or  less  easily  cut  or  scraped  by  a 
knife. 

Its  streak  is  grayish  white,  sometimes  with  a  tinge  of  red.  Its 
specific  gravity  lies  between  2.6r  and  2.88.  It  does  not  adhere  to  the 
tongue,  nor  doies  it  always  yield  an  argillaceous  odor,  when  moistened. 
It  is  opaque ;  and  its  colors  are  gray,  often  more  or  less  shaded  with 
blue,  green,  yellow,  red,  or  black ;  also  grayish  or  bluish  black,  purplish, 
reddish,  or  bluish  brown,  blackish  green,  cherry  red,  &c.  Its  colors 
kre  sometimes  in  stripes,  &c. 

It  is  liiaible  by  the  blowpipe  into  an  enamel  or  scoria.    In  a  variety 

from  Anglesey,  Kirwan  found  silex  38,  alumine  26,  magnesia  8,  lime  4, 

iron  14.     An  uialysis  by  Daubuisson .  gives  silex  48.6,  alumine  23.5, 

magnesia  1.6,  potash  4  J',  oxide  of  iron  11.3,  of  manganese  0.5,  carbon 

d3y  sulphur  0.1,  water  7.6  ;s  98.2. 

sHiNiifo  ARGiLLiTE.*     Its  layers,  seldom  perfectly  straight,  are 
^ttesk  undulated,  sometimes  even  plaited,  and  have  a  lustre  more  or  less 
-^liiiiiing  and  silky  in  one  direction.    Its  colors  are  gray,  yellowish  gray* 
-deep  Uuish  gray,  &c. 

This  Argillite  is  always  primitive ;  and  hence  never  contains  or- 
ganic remains.  It  abounds  with  ores.  It  often  much  resembles  mica 
slate,  into  which  it  passes. 

RooF-sLATE.t  In  its  most  perfect  state  it  is  characterized  by  easily 
flitting  into  large,  thin,  and  straight  layers  or  plates,  which  are  sono- 
rous, when  struck  by  a  hard  body.  It  is  dull,  or  has  only  a  feeble 
;_  lustre.  Its  colors  are  blackish  gray,  or  bluish  black,  bluish  or  reddish 
brown,  greenish,  &c.  It  is  often  sufficiently  hard  to  receive  a  trace 
from  copper. 

It  belongs  both  to  primitive  and  secondary  rocks. 

The  best  roof-slates  in  Great  Britain  are  obtained  at  Kendal  in 
England ;  Bangor  in  Wales ;  and  Easdale  in  Scotland.  At  the  last 
mentioned  place,  300  men  are  employed  in  the  manufacture. 

(Uses.)  This  slate,  wlien  it  possesses  the  requisite  properties,  is 
employed  to  cover  the  roofs  of  buildings.  But  all  roof-slate,  mineral- 
ogically  speaking,  is  not  suitable  for  the  purpose.  Some  are  too  solid 
and  do  not  split  easily,  or  the  plates  ffe  too  thick,  or  not  sufficiently 

*  SAate  lanant.  Bnngniart* 

t  Sdpfte  Ar4oNe.  BvngnitaU  ArgUe  Mbistmuetabnlaire— eC  teKoUurCi  Hauy, 
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straight ;  some  absorb  too  much  water,  and  eves  fall  to  pieces  bj  the 
action  of  moisture  and  frost;  and  others  contain  sulphuret  of  iroa, 
which  hastens  their  decomposition.  Indeed  different  parts  of  the  same 
bed  seldom  furnish  slates  of  equal  quality ;  the  upper  part  is  generally 
too  friable,  or  too  much  cracked. — Blocks  of  slate  split  most  easily, 
when  recently  taken  from  the  quarry. 

When  of  a  dark  bluish  or  grayish  black  color,  and  sufficiently  com- 
pact and  soft,  it  is  employed  for  writing  slates ;  and  is  sometimes 
called  Table  slate*  These  slates  are  smoothed  with  an  iron  instrument, 
ground  with  sandstone,  slightly  polished,  and  then  rubbed  with  char- 
coal powder. The  pencils,  used  for  writing,  are  prepared  from  a 

variety  of  Argillite,  which  breaks  into  splintery  or  prismatic  fragments. 
They  should  be  softer  than  the  TabU  slate,  that  they  may  leave  on  it 
a  trace  of  their  own  powder. 

Argillite,  not  limiting  the  term  to  the  variety  called  Roof-slate,  !• 
applied  to  several  other  important  uses.  A  mixture  of  Argillite  in  fine 
powder  and  loam  forms  a  good  mould  for  casting  iron.— -It  is  also 
employed  for  monuments  in  grave  yards ; — and  some  varieties  are  used 
for  grindstones. 

(Geological  situation.)  Argillite  is  very  abundant  in  primitive 
mountains ;  and  is  also  associated  with  transition  and  secondary  rocks. 
It  generally  appears  in  extensive  strata  or  beds,  seldom  perfectly  hori« 
zontal,  often  highly  inclined,  and  sometimes  even  perpendicular.  Its 
beds  arc  sometimes  interposed  between  those  of  other  minerals  ;-HUid 
sometimes  they  constitute  whole  mountains,  or  even  chains  of  moun- 
tains.— It  has  also  been  observed  in  veins^ 

Argillite  always  covers  granite,  when  both  occur  togetlier;  they" 
sometimes  indeed  alternate  with  each  other,  but  the  Argillite  cannot: 
be  called  the  lowest  rock.  Thus  at  Croghaii  Kinshela,  in  Ireland,  the ' 
granite,  which  forms  the  base  of  the  mountain,  repeatedly  alternates^ 
with  Argillite.  (fVEAVER,) 

So  also,  Argillite,  when  found  with  gneiss,  or  mica  slate,  usually 
rests  upon  those  rocks ;  but  sometimes  alternates  with  them.    It  may 
also  alternate  with  greenstone,  sienite,  granular  limestone,  and  other 
primitive  rocks. — ^The  oldest  or  shining  Argillite  usually  rests  upon 
mica  slate,  and  often  alternates  with  it. 

Argillite  is  sometimes  traversed  by  large  veins  of  other  minerals* 
Thus  at  Mount  Cruachan  in  Argyleshire,  it  is  traversed  by  veins  of 
granite,  greenstone,  &c. 

Argillite  abounds  with  ores,  cither  in  beds  or  veins.  Most  of  the 
copper  and  tin  mines  in  CofHwall  traverse  this  rock,  which  is  there 
called  Killas  by  the  miners.   (Phillips.) The  mountains,  near 
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Potosi  and  Lima,  rich  in  ores,  are  said  to  be  composed  chiefly  of 
Argillite. 

Roof-slate,  whether  primitive  or  secondary,  is  often  traversed  by 
layers  or  thin  veins  of  quartz  or  carbonate  of  lime,  which  divide  the 
strata  into  rhomboidal  masses. 

Argillite  sometimes  contaii^s  beds  of  novaculite,  aluminous  and 
graphic  slates,  chlorite  slate,  indurated  talc,'  hornblende,  greenstone, 
&c.  It  often  contains  crystals  of  sulphuret  of  iron,  and  other  simple 
minerals. 

The  organic  remains  found  in  secondary  Argillite  are  chiefly  those 
of  the  vegetable  kingdom,  sometimes  also  of  fish  and  crustaceous 
animals. 

Ai^llite  usually  occurs  in  the  vicinity  of  ghmite,  gneiss,  or  mica 
slate.  Its  mountains  have  rounded  summits  with  gentle  acclivities, 
and  do  not  present  rough  and  steep  cliffs,  like  those  of  granite  and 
gneiss ;  they  are  generally  covered  by  a  fertile  soil. 

Argillite  passes  by  insensible  shades  into  chlorite  slate,  graywacke 
slate,  &c. 

f  Localities,)  Argillite  abounds  in  various  parts  of  the  United 
SMen,  but  we  shall  mention  only  some  of  the  localities,  at  which  this 
mineral  has  been>  or  may  be,  obtained  for  useful  purposes.^In  Penn- 
ayltxiiita,  Wayne  County,  on  the  Delaware,  about  73  miles  from 
Philadelphia,  it  occurs  of  good  quality.  (Mbase,) — ^Also  in  York 
and  Lancaster  Counties,  in  strata  extending  from  N.  £•  to  S.  W. 
across  the  Susquehanna  into  Maryland.  The  three  principal  quarries 
are  within  two  or  three  miles  of  this  river ;  they  yield  annually  about 
1600  tons  of'  slate.  This  slate,  most  of  which  is  of  excellent  quality, 
sells  at  Baltimore  for  about  £22,00  a  ton,  which  gives  about  200 
superficial  feet,  when  on  the  roof.  fHArDEN.J-^Iii  JVetr  ForAr,,  at 
Hoosack,  whence  large  quantities  are  annually  carried  to  Albany. 
(DEWEr.) — Also  at  New  Paltz,  in  Ulster  County; — and  at  Rhine - 
beck,  in  Dutchess  County. — In  Connecticut^  5  or  6  miles  N.  W.  from  ' 
New  Haven,  in  primitive  strata,  sometimes  alternating  with  mica 
slate.  (81LLIMAN.) — In  Massachusetts,  at  Charlestown,  near  Powder 
House  hill,  where  it  is  extensively  quarried ;  but  its  tables  are  not 
sufficiently  thin  for  roofing  slate.  fJ.  K  dj*  8.  L.  Dana.J — In  Veymont, 
at  Dummerston,  in  strata  nearly  vertical ;  at  Rockingham ;  and  at 
Castleton,  where  it  is  of  a  pale  red  color.  (Hall.)  It  is  extensively 
quarried  at  Dummerston  and  Brattleborough. — In  Maine,  at  Water- 
ville  ana  Winslow,  on  tlie  banks  of  the  Kennebec,  about  20  miles 
above  Hallowell ;  it  separates  into  sdRfUi  and  regular  tables. — Also 
at  Williamsburg,  in  strata  nearly  vertical ;  it  is  of  good  quality,  and 
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maj  be  procured  in  plates  10  feet  square ;  some  of  it  is  suitable  for 
Table  slate.  (M.  Grmbnlejf.J 

2,  SHALE.*  Kir  IF  A  If.  AiKi».  This  variety  often  differs  but 
little  from  secondary  Argillite,  and  it  is  sometimes  dilBicult  to  dis- 
tinguish them.  It  is  generally  less  solid  and  softer  than  the  Ai^llite^ 
and  is  often  very  easily  cut  by  a  knife,  or  even  yields  to  the  nail,  but 
its  hardness  is  variable.  Its  specific  gravity  is  usually  about  &64. 
It  adheres  somewhat  to  the  tongue,  yields  an  argillaceous  odor,  absoiiit 
water  considerably,  and  often  gradually  falls  to  pieces  in  that  liquid, 
but  never  forms  a  paste. 

Its  structure  is  more  or  less  slaty ;  and  its  fractare  is  earthy  and. 
dull,  unless  rendered  glimmering  by  mica.  Its  layers  are  often  thick, 
and  its  surface  is  frequently  knobby.  It  is  opaque,  and  its  colors  are 
gray,  bluish  or  yellowish  gray,  grayish  black,  brown,  reddish,  or 
greenish. 

It  is  fusible  by  the  blowpipe*  By  exposure  to  the  atmosphere,  it 
becomes  disintegrated ;  and  is  sometimes  converted  into  a  bliush 
white,  plastic  clay. 

BITUMINOUS  8HALE.t  KiRWAs.  Jamrson.  This  subvarictj  is  Uack^ 
blackish  or  grayish  brown.  Its  structure  is  slaty.  The  brown  varietj 
sometimes  exhibits  a  conchoidal  fracture  with  a  little  lustre.  It  yieldi 
easily  to  the  knife,  is  usually  a  little  unctuous  to  the  touch,  and  ill 
•tredc  has  some  lustre.    Its  specific  gravity  is  about  2.00* , 

This  shale  is  impregnated  with  bitumen,  and  bums  with  a  flame 
more  or  less  bright,  exhaling  a  bituminous  odor.  A  specimen,  analyze! 
by  Klaproth,  yielded  about  45  per  cent  of  combudtible  matter.  It 
sometimes  effervesces  a  little  in  acids. 

(Cfeological  situation.)  Shale  is  associated  with  various  secondary 
rocks,  with  which  it  often  alternates.  It  very  frequently  accompanies 
coal ;  and  indeed  the  presence  of  Shale  is  considered  a  very  strong 
indication  of  the  existence  of  coal  in  its  vicinity.  Its  strata  either 
rest  upon,  or  alternate  with,  the  beds  of  coal.  It  often  contains  mica, 
and  the  sulphuret  of  iron. 

The  Bituminous  Shale  is  found  connected  with  beds  of  coal  and  of 
the  common  Shale,  into  both  of  which  it  gradually  passes.  It  sometimes 
contains  impressions  of  fish. 

Shale  often  exhibits  very  distinct  and  complete  impressions  of 
vegetables,  especially  of  ferns  and  reeds.  The  smaller  plants  are 
situated  in  tlie  direction  of  the  strata  ;   and  when  the  two  layers. 


*  Sduefer  Tlioiu  Werner.  Hatuman^  ,Sl«te  CUy.  Jamenru  PhiUifit.  L* Axple  Mlurtnifeb  Av> 
ehant.   Variety  of  Schnte  argileax.  DrongnUat.    Variety  of  Arple  Mhisteute.  Hauy, 

t  Brandsebiefer.  Werner,  Hauemann,  Le  Sohiite  bitumineox.  Rr^ehtM.  SfibMtetrgOMK  bHu-- 
■umettx.  Brwgniort.   Bitumiaoas  Shale.  AiMn,  PhUUp*. 
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between  which  a  plant  is  contained,  are  separated,  one  of  them 
presents  the  impression  of  the  plant,  depressed  below  the  sor&ce, 
and  the  other  bears  a  corresponding  reliefs  It  has,  however,  been 
remarked  in  regard  to  these  plants,  that  only  the  upper  surface  of 
the  leaf  is  brought  to  view  by  the  separation  of  the  layers,  while 
the-  under  surface,  which  bears  the  parts  of  fructification,  remains 
attached  to  the  Shale,  or,  in  other  words,  the  relief  and  the  cavity 
almost  always  present  the  same  side  of  the  leaf.  To  explain  tliis, 
it  has  been  suggested  by  Brugnieres,  that  the  relief  or  projecting 
part  is  composed  of  the  substance  of  the  leaf,  penetrated  by  carbon, 
«r  by  particles  of  Shale,  and  that  the  under  surface  of  the  leaf,  in 
consequence  of  its  roughness,  has  contracted  with  the  Shale  a  stronger 
union,  than  the  upper  surface. 

(LocaUtUs.)  In  Scotland,  at  Pennicuick,  near  Edinburgh,  has 
been  recentiy  found  the  fossil  trunk  of  a  tree,  several  feet  high,  and 
four  {e^t  in  diameter  ^t  its  base,  apparently  standing  in  the  place,  in 
which  it  grew.  It  rises  from  strata  of  Shale,  and  is  converted  into  a 
stony  mass,  excepting  a  part  of  its  surface,  which  is  in  the  state  of 
coal.  Its  roots  penetrate  the  soil  in  various  directions.  (Lond.  Jour. 
Sci.  No.  XII.) 

Shale  is  found  in  various  parts  of  the  United  States^  as  in  Virginia 

and  Ohio,  where  it  is  connected  with  coal; — ^in  Pennsylvania  with 

coal  and  anthracite  ; — in  Ehode  Island  with  anthracite ;  and  is  more 

er  less  marked  with  vegetable  impressions.— -But  one  of  its  most 

interesting  localities  is  at  Westfield,  near  Middletown,  in  Connecticut, 

This  Shale  is  highly  bituminous,  and  burns  with  a  bright  flame,    it 

abounds  with  very  distinct  and  perfect  impressions  of  fish,  sometimes 

a.  foot  or  two  in  length,  the  head,  fins,  and  scales  being  perfectiy 

distinguishable.    A  single  specimen  sometimes  presents  parts  of  three 

or  four  fish,  lying  in  diiferent  directions,  and  between  diflerent  layers* 

The  fish  are  sometimes  contorted,  and  almost  doubled.    Their  color, 

sometimes  gray,  is  usually  black ;  and  the  fins  and  scales  appear  to 

be  converted  into  coal.     The  same  Shale  contains  impressions  of 

>^etabl^s,  sometimes  converted  into  pyrites.     At  this  place,  where 

exploration  is  now  making  for  coal,  the  strata*  hitherto  perforated, 

thus  described  by  the  proprietor  of  the  mine ;  viz.  a  soft,  black  slate 

^th  impressions  of  fish — ^a  gray  slate  with  vegetable  impressions — a 

^reddish  slate — sandstone — a  hard  black  and  blue  slate — white  sand—* 

soft,  black,  bituminous  slate  with  particles  of  coal  and  pyrites — and 

lastiy  a  hard  slate,  which  continues,  the  lower  parts  being  strongly 

l>ituminous.  (Sjlljman.) — According  to  Brongniart,  it  very  strongly 

I'esembles  the  bituminous  slate  of  Mansfield  in  Germany. 
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3.  NovAOULiTE.*  KiRWAv.  This  variety  is  intimately  connected 
with  the  argillite ;  but  is  usually  a  little  harder,  and  somewhat  translu- 
cent at  its  thin  edges.  Its  general  structure  is  more  or  less  slaty,  often 
very  imperfectly ;  but  the  fracture  of  the  individual  layers  or  of  small 
specimens  is  splintery,  or  splintery  and  conchoidal,  and  sometimes 
uneven.    It  is  dull,  or  a  little  glimmering. 

It  may  be  cut  or  scratched  by  a  knife,  but  is  still  sufficiently  hard 
to  receive  a  trace  from  a  plane  or  rounded  surface  of  steel,  when  rubbed  , 
against  it;  and  hence  is  enabled  gradually  to  wear  away  thi^  metaL 
Its  colors  are  usually  greenish  gray,  mountain  or  oil  green,  gray,  or 
grayish  yellow,  sometimes  witK  a  tinge  of  red  more  or  less  deep.  It 
sometimes  presents  two  colors,  as  yellow  and  blackish  or  brownish, 
arranged  in  stripes ;  and  the  structure  of  the  yellowish  part  is  usually 
more  compact,  than  that  of  the  other.  Its  specific  gravity  extends 
from  2.60  to  2.95. 

It  melts  into  an  enamel,  which  is  usually  brownish  and  porous,  some- 
times greenish.  A  specimen,  analyzed  by  Faraday,  yielded  silex  71^ 
alumine  15.3,  oxide  of  iron  9.3,  water  3.3  ;=b99.2. 

(Geological  situation  and  Localities. J  The  Novaculite  occurs  in 
primitive  and  transition  rocks ;  and  its  beds  are  usually  embraced  ill 
those  of  argillite.  This  mineral  was  first  brought  from  tlie  Lterant. 
It  is  found  in  several  parts  of  Germany;  and  the  striped  Tarietj 
occurs  in  the  vicinity  of  Namur. 

In  the  United  States,  In  Jlrkansas  Territory^  3  miles  from  the 
Hot  springs  of  Wachitta,  Novaculite  occurs  of  good  quality,  and  is 
often  unusually  translucent  (Schoolcraft.) — In  Maryland,  on  the 
Patuxent  river,  near  the  road  to  Washington.  (  Hay  den.) — In  Penn- 
sylvania,  Berks  County,  at  Oley ;  it  is  explored,  and  sells  at  25  cents 
a  pound.  (Cooper, J — In  Massachusetts,  near  Boston,  at  Charlestown, 
Maiden,  Dorchester,  &c.  in  beds  in  argillite,  into  which  it  passes,  or 
in  rolled  masses.  Its  colors  ai*e  gray  and  green  of  different  shades, 
sometimes  witii  a  tinge  of  red,  and  sometimes  alternating  with  each 
other,  f  J.  F,  Sf  S.  L.  Dan  a.  J — In  Vermont,  at  Thetford.  (Hall.) — 
In  Maim,  near  the  Forks  of  the  Kennebec,  80  or  90  miles  from  Hal- 
lowell,  where  it  is  abundant 

( Uses  and  Remarks. J  The  Novaculite  is  employed  in  the  arts 
under  the  names  of  hone,  oil-stone,  Turkey  stone,  and  whetstone.  Its 
power  of  sharpening  the  same  instruments,  by  which  it  may  also  be  cut 
or  scratched,  undoubtedly  arises  from  the  siliceous  particles,  which  it 
contains. — It  will  be  remembered,  that  the  argillite,  graywacke  slate,  ^ 

*  Wetz  Schiefer   Werner*  Haxumann,    Whet  Slate.  Jameftu  Aikin,  PhilUpt,    Le  Schiste  a  •>- 
gui$cr.  Brochant,    Sehiite  coticule.  Brengniart,     Argile  schisteuie  noTlcuUire*  Haity,    Hooe 
The  name  Novaculite  is  firom  the  Latin,  rfvacuUt,  a  raxor  or  knt/b. 
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Biica  skte,  and  sandstone  are  sometimes  employed  as  wtietstones. 
(See  compact  Feldspar.) 

4.  AU3Mi»ovs  SLATE.*  Its  coloTS  are  bluish  or  grajish  black,  some- 
times iron  blackf  or  nearly  gray ;  and»  unlike  those  of  Argiliite,  they 
are  but  slightly  altered  in  the  streak.  Its  structure  is  slaty,  with 
layers  either  straight  or  curved.  Its  fracture,  which  of  course  is  slaty 
in  the  direction  of  the  sti*ata,  is  sometimes  nearly  or  quite  dull  in  all 
directions;  and  sometimes  the  longitudinal •  fracture  is  considerably 
flhining.  In  some  specimens  the  fracture  becomes  uneven  or  earthy. 
It  is  more  or  less  easily  cut  by  a  knife,  but  varies  considerably  in 
hardness*    Its  specific  gravity  varies  from  2.33  to  2^58. 

(Chemical  characters.)  It  reddens  by  the  action  of  heat ;  and,  by 
exposure  to  the  atmosphere,  the  softer  varieties  split,  and  yield  an 
efflorescence,  having  a  saline  and  styptic  taste.  In  a  specimen  from 
Freyenwald,  Klaproth  found  siiex  40.0,  alumine  16.0,  carbon  19.6^ 
sulphur  2.8,  sulphates  of  iron,  liAie,  and  potash  1.5  of  each,  oxide  of 
iron  6At  water  10.7.  By  the  action  of  the  atmosphere  the  sulphur  is 
converted  into  sulphuric  acid,  which,  combining  with  the  alumine  and 
sulphate  of  potash,  produces  alum  ;  and  the  salt,  thus  formed,  is 
extracted,  together  with  the  sulphate  of  iron,  by  lixiviation.  (See  sul- 
phate of  Alumiae  and  Potash.) 

saiNiNG  ALUMiMdus  sLATE.t  Its  lustro  u  slightiy  metaUic,  and 
more  or  less  «hining  in  the  direction  of  the  longitudinal  fracture ;  and 
its  layers  are  frequently  curved.  It  is  usually  mOi*e  rich  in  alum,  than 
the  dull  varieties. 

(Chological  situation  and  Localities.)  Beds  of  Aluminous  Slate 
usually  occur  id  primitive,  transition,  or  secondary  Argiliite,  with  which 
thay  sometimes  unite  by  insensible  shades,  and,  like  that  variety,  are 
traversed  by  veins  of  quartz,  carbonate  of  lime,  and  pyrites.  They 
sometimes  contain  globular  masses  of  the  same  substance ;  and  in  some 
cases  are  connected  with  anthracite.  It  is  sometimes  in  veins,  trav* 
ersing  Argiliite.  It  occurs  also  associated  with  graywacke,  and  gray* 
wacke  slate,  as  in  Dumfriesshire. 

(Localities. J  This  slate  is  not  uncommon.  In  England,  York* 
shire,  it  is  abundant ;  and  near  Whitby  are  extensive  alum  works. 

In  the  United  States.  In  Arkansas  TerrUory^  24  miles  from  the 
Cove  of  Wachitta,  on  the  Saline  river,  the  surface  of  Aluminous  slate 
is  invested  with  plumous  alum,  f Ai?/yc/£j?.J— — In  Maryland^  in 
Frederick  and  Washington  Counties ;  and  the  east  side  of  the  Cotocton 
range  is  chiefly  composed  of  it  ( Ha  r den. J — In  Pennsylvania^  in 


*  Ahnmdikfer.  Wenner.  Hmumann,    Alam  Slate.  /omefMi.  AUdti»  PMU^   Le  Sdrilto  Ahn»> 

JBmehfMU    AmpeHte  siumineux.  Bnngniart. 
t  Obzander  AknuHeUefer.  fTcrner.  Ghmj  Alom  SlMCr  /(Punra. 
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the  western  Counties.  (Sbtebrt.) — In  Ohiot  7  miles  west  firsni 
ZanesYille,  in  beds  frdm  a  few  inches  to  one  yard  thick*  in  horizontri 
strata  over  shale.  It  is  sometimes  between  strata  of  sandstone.  (Ar^ 
wATRR.)'^xi  JWtr  York^  near  New  Lebanon  Springs.  (Eatov.)'^ 
In  Vermont,  at  Pownal,  in  common  Argillite.  (Dewet^). 

(Uses.)  The  name  and  chemical  characters  of  this  mineral  suS- 
cientlj  indicate  the  important  use,  to  which  it  may  be  applied.  Other 
substances,  however,  embracing  the  principles  of  alum,  may  be  em- 
ployed for  the  same  purpose.  This  is  sometimes  the  case  with 
bituminous  shale,  fossil  wood,  certain  clays,  &c. 

5.  GRAPHIC  SLATS.*  This  mineral  is  opaque,  and  has  a  grayish  or 
blubh  black  color,  which  is  not  altered  in  the  streak.  When  rubbed  on 
paper,  wood,  &c.  it  leaves  a  black  trace.  It  is  easily  cut  by  a  koife ; 
and  its  surface  is  smooth,  and  sometimes  even  unctuous^ — ^Its  stmcturs 
is  usually  more  or  less  slaty,  and  its  fracture  earthy ;  but  small  sped* 
mens  often  appear  nearly  compact  with  a  fracture  somewhat  conchoidaL 
It  is  dull,  or  has  sometimes  a  glimmering  lustre.  Its  q»ecific  gravi^ 
is  about  2.14. 

When  heated,  it  becomes  whitish  or  reddish ;  and  contains,  acooid- 
in^  to  Wi^leb,  silex  64.0,  alumine  11.25,  carbon  11.0,  oxide  of  inn 
SL75,  water  7^  ;a«96.5. 

(Oeplogical  sUuaHon  and  Localities.)  This  mineral  is  found  in  beds 
in  Argillite,  more  particularly  in  that,  which  belongs  to  transition  or 
secondary  formationd.  It  often  accompanies  aluminous  slate,  to  which 
it  is  nearly  related,  and,  like  which,  it  sometimes  effloresces  with  the 
same  salts.  It  occurs  also  in  the  viciuity  of  coal  mines.  Accordiif 
to  Brongniart,  those  varieties,  which  have  most  lustre,  a  conchoidil 
fracture,  and  a  surface  a  little  unctuous,  approach  the  graphite,  and 
belong  to  primitive  Argillite. 

It  is  found  in  Spain,  Italy,  France,  &c.  and  in  commerce  is  sometimes 
called  Italian  Stone. — ^In  the  United  States,  it  is  found  abundantly  on 
the  Susquehanna.  fHAroEs.J — In  l7/^o(2e  Js^ticI,  in  transition  Argil- 
lite, which  accompanies  the  anthracite.  CGibbs.J — In  Fenn^lvamaj 
it  is  also  associated  with  anthracite. 

r  Uses. J  It  is  employed  by  artificers  for  tracing  lines ;  and,  when 
fine,  soft,  and  pure,  is  used  for  black  crayons  in  drawing. 

Species  88.    TRIPOLI.    Kirwav.  Brongniart. 

TripeL  IVertur.  Hawmann.    TripoIL  Itmenn.  Aikiru  PhilUpt,    LeTripolL  BrarAonC    THpofid 

TbeniMuitide  tripolteme.  Hmty, 

This  useful  mineral  exhibits  no  one  character  remarkably  striking. 
Its  general  aspect  is  usually  dull  and  argillaceous,  often  resembling 

*  Zeidien  Schieftr.  Werner.  Htnumann.   Drawing  Slate.  Jamet^iu    Argile  tekktcine  grapUfMb 
iraiiy.AmpeUtesttpUvieiiir«iviilwt.  UMikm^^kmimx,  Erwehant.  Black  Ctelk.  .^fttfo.  PMtff^ 


ihat  of  certain  clays.    Most  commonly  it  occurs  in  friable  or  earthy 
masses,  bat  is  sometimes  very  considerably  indurated. 

Its  powder  is  very  fine,  but,  at  the  same  time,  dry  and  rough  to  the 
touch,  and  sufficiently  hard  to  scratch  metals,  glass,  kc.  It  does  not, 
fike  clay,  form  a  paste  with  water,  though  it  often  easily  crumbles 
in  that  liquid. — It  is  sometimes  slaty,  and  sometimes  granular,  but  its 
texture  is  seldom  compact  Its  fracture  is  dull  and  earthy,  or,  in 
the  harder  varieties,  a  little  conchoidal.  It  is  opaque»  and  its  color 
b  gray,  sometimes  ?ery  light,  often  tinged  with  yellow  or  red,  and 
even  passes  into  yellow,  brown,  or  red. 

Some  specimens  are  very  light,  and  adhere  atronj^y  to  the  tongue. 
Its  specific  gravity  is  often  about  2.20. 

Before  the  blowpipe  it  does  not  melt,  unless  contaminated  by  foreign 
ingredients.  In  a  strong  heat,  however,  it  hardens  a  little,  and  often 
becomes  reddish.  It  sometimes  contains  a  little  carbonate  ot  lime,  and 
effervesces  with  nitric  acid. 

Silex  constitutes  its  most  important  ingredient,  being  sometimes  in 
the  proportion  of  90  per  cent.;  but  its  composition  b  somewhat  variable. 
Indeed  Tripoli  can  hardly  be  said  to  constitute  a  distinct  species,  as 
it  results  from  the  alteration  of  other  minerals. 

Tripoli  differs  from  clay  by  the  roughness  and  hardness  of  its 
powder,  and  by  not  forming  a  paste  with  water. 

Var.  1.  ROTTEN  STONE.  JiiKiv.  It  occurs  in  light,  dull,  friable 
masses,  dry  to  the  touch,  and  having  a  very  fine  grain.    Its  color  is 

gray,  or  reddish  brown  passing  into  black. In  a  specimen  from 

Deibjshire,  Phillips  found  alumine  86,  silex  4»  caHbon  10. 

Near  fiakewell,  in  Deri)yshire,  this  variety  rests  on  compact  lime- 
stone. It  is  sometimes  in  nodules,  which  contain  a  nucleus  of  solid 
limestone,  or  of  very  indurated  Rotten  stone. 

2.  POLISHING  SLATE.*  Jameson.  Phillips.  It  is  q>aque;  and  its 
cidor  is  white  or  gray,  more  or  less  shaded  with  yellow,  or  is  even 
pale  yellow.  Its  structure  is  slaty ;  and  its  fracture  dull  and  earthy. 
But  whether  friable  or  indurated,  it  is  easily  reduced  to  a  fine,  dry 
powder.    Its  specific  gravity  is  sometimes  only  0.60. 

Before  the  blowpipe,  it  hardens  a  littie,  but  does  pot  melt  A 
apecimen,  analyzed  by  Bucholz,  yielded  silex  79.0,  alumine  1.0,  lime 
1.0,  oxide  of  iron  4.0,  water  14.0  ;s399. 

This  variety  is  found  near  Bilin  in  Bohemia,  and  sometimes 
contains  fossil  remains  of  vegetables  and  animals.  Also  at  FlanitK 
in  Saxony. 

fC^eological  situation  and  Localities  of  the  8pecies.J  Tripoli,  so 
called  from  a  place  of  that  name  in  Barbary,  whence  it  waa"  formerly 

V  Halt  ^.  .lit  iiAm      ■"..■■■m         l|fa|ll,,.,fc»^^„      mgrn 
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brought,  appears  to  be  the  result  of  an  alteratioOt  produced  is  eertaia 
minerals,  by  the  agency  of  either  water,  or  fire* — In  the  foraer  caie^ 
it  appears  to  be  a  fine,  siliceous  sediment,  deposited  from  water,  and 
to  have  proceeded  from  the  decomposition  of  certain  siliceous  miner- 
als ;  the  alumine  and  iron  serving  to  unite  the  other  partidesir— In 
the  latter  case,  it  seems  to  have  resulted  from  an  alteration  in  aaiidjr 
clay,  or  argillaceous  slate  by  the  action  of  fire,  either  volcanic,  «r 
proceeding  from  inflamed  coal  mines. 

It  is  found  among  secondary  rocks,  or  in  alluvial  earths^  ■  ■■At 
Montelimart,  in  France,  it  is  mixed  with  fragments  of  basalt^^Near 
Prague,  in  Bohemia,  it  is  found  between  beds  of  sandstone.  fBM 
BoRK.J — Near  Rennes,  in  Brittany,  it  is  covered  by  sandstone,  and 
contains  trunks  of  trees,  converted  into  Tripoli^— At  PoBtcha|ipd,  in 
Saxony,  its  beds  are  in  a  mountain,  containing  coal.— In  AnvetgM^ 
are  strata  of  argillaceous  slate,  black  at  one  extremitv,  and,  at  the 
other,  converted  into  a  reddish  Tripoli,  %vith  intermeaiate  ahadea  hi 
the  interval.  CSaussumb.J — ^It  is  sometimes  in  mountains  evidantly 
volcanic* 

C  Uses. J  Tripoli  is  employed  in  polishing  metjds,  stones,  and  gfaus. 
The  VenetiSn  Tripoli  comes  from  the  isle  of  Corfu,  is  slaty,  ydloirisk 
red,  and  of  a  very  good  quality^-^The  Rotten  stone  of  Dcrbjahire 
is  higlily  esteemed^— Tripoli  may  be  artificially  prepared  by  caldnln; 
some  ai^lites. 

Species  89.    CLAYSTONE.    Jamesov. 

Tbomtcia.  Wemtr,  amumamu  Indunted  Claj.  Kirwan,  Aikin.  PkUl^   L* Argile  MdaNMi  Er0^ 

cAcnc    Argiiofite.  Rnngniart* 

This  mineral  often  strongly  resembles  certain  varieties  of  compact 
limestone,  or  calcareous  marl.  Its  texture  is  sometimes  porous,  and 
sometimes  compact,  or  even  slaty.  Its  fracture  is  dull,  and  eardiy 
or  uneven,  sometimes  splintery  or  conchoidal.  In  hardness  also  it 
usually  differs  little  from  indurated  marl,  or  the  softer  varieties  of 
compact  limestone,  and  is  sometimes  nearly  friable.  Its  particles 
are  sufficiently  hard  to  scratch  iron,  although  its  masses  may  be  cut 
by  a  knife. 

It  scarcely  adheres  to  the  tongue,  and  yields  an  argillaceous  odor, 
when  moistened.  In  water  it  gradually  crumbles,  but  seldom  forms 
a  ductile  paste.  It  is  opaque;  and  its  color  is  gray,  often  tinged 
with  yellow  or  blue ;  also  rose  or  pale  red,  brown  or  brownish  red, 
and  sometimes  greenish.  It  very  often  presents  white,  brown,  or 
greenish  spots  nearly  round,  and  is  sometimes  striped.  Its  specific 
gravity  is  about  2.S1. 


H  luu^ens  by  etpogure  to  heat,  but  U  generally  infasiUe  by  the 
Mowpipe ;  some  Tarieties  melt  at  Aeir  fnirface.  It  does  not  effisnreaci^ 
with  acids ;  by  which  it  is  distinguished  from  those  minerals,  which 
it  most  resembles. 

Some  yarieties  disintegrate  by  exposure,  and  eventually  become  a 

plastic  clay. 

fQeologiealsituaHmandLoealiiie$»J  Claystone  has  been  observed 
in  all  classes  of  rocks.  It  occurs  in  vdns,  masses,  or  large  beds ;  and 
ia  connected  with  porphyry,  amygdaloid,  or  sandstone,  or  is  situated 
between  beds  of  coal. — ^It  forms  the  basis  of  one  variety  of  porphyry. 
Sometimes  also  it  is  an  ingredient  of  a  kind  of  conglomerate  or  tufa. 
—Near  Chemnitz  in  Saxony,  it  is  abundant,  and  resembles  a  grayish 
mfurl,  with  white  and  reddish  spots. — Between  Dresden  and  Freytierg, 
it  has  a  pale  pose  color  with  white,  brown,  and  red  spots,  and  is  some- 
times called  Fruit  sttme. — In  Scotland,  it  is  abundant  at  the  Pentland 
Hills ;  in  the  isle  of  Arran,  &c.  and  b  often  connected  with  porphyry. 
•—In  Worcestershire,  at  Stourbridge,  it  occurs  between  beds  of  coal, 
and  is  called  Stourbridge  clay.  (Aikjv.) 

Species  90.    CLAY. 

The  substances,  included  under  this  species,  are  mixtures  of  silez 
and  alumine ;  they  also  contain  water,  and  sometimes  magnesia,  lime, 
alkali,  and  metallic  oxides,  by  the  last  of  which  some  varieties  are 
Uji^y  colored.  Their  hardness  is  never  great ;  they  are  easily  cut  by 
a  knife,  may  in  general  be  polbhed  by  friction  with  the  finger  nail,  and 
are  usually  toft  to  the  touch.  When  immersed  in  water,  they  crumble 
more  or  less  readily,  and  in  most  cases  become  minutely  divided.*- 
Sfany  clays,  when  moistened,  yield  a  peculiar  odor,  called  argillaceous. 

Clay  is,  in  general,  perfectly  opaque ;  but  a  few  varieties  possess 
sooie  degree  of  translucency. 

Some  varieties,  by  a  due  degree  of  moisture  and  proper  management, 
are  converted  into  a  paste  more  or  less  tenacious  and  dnjetiU.  These 
constitute  the  basis  of  the  several  kinds  of  pottery,  and  have,  in  the 
arts,  received  more  peculiarly  the  name  of  Clay* 

Other  varieties  of  Clay,  when  immersed  in  water,  are  resolved  into 
a  loose  powder,  nearly  or  quite  destitute  of  ductility.  The^  have,  in 
the  arts,  received  distinctive  names,  and  are  employed  as  pigments,  &c. 

In  view  of  the  preceding  remarks,  it  will  be  convenient  to  antoge 
4be  several  varieties  of  Clay  under  three  divisions. 

DIVISION  1.  The  varieties,  comprehended  in  this  division,  possess 
some  degree  of  translucency,  'at  least  at  the  edges.  The  fracture  is 
often  more  or  less  conchoidal,  and  sometimes  exhibits  a  degree  of 
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lastre.    A  mean  of  five  analyses  gives  alumine  39,  silez  24,  water  36. 
Tke  proportions,  however,  in  the  different  varieties,  vary  considerablj. 

Var,  1.  soLLY&iTK.*  Jameson^  Its  color  is  white,  either  pure,  or 
with  shades  of  gray,  red,  or  yellow.  It  is  more  or  less  translucent  at 
the  edges,  especially  when  reddish  white.  It  yields  to  the  nail  more  or 
less  easily ;  acquires  lustre  by  friction ;  and  has  a  fine  earthy  and  flatly 
conchoidal  fracture,  nearly  or  quite  dull.  It  adheres  to  the  tongue. 
•—When  immersed  in  water,  it  absorbs  it  with  a  hissing  ncHse,  and 
becomes  still  more  translucent  It  dries  slowly  in  the  air,  separates 
into  prismatic  masses,  like  starch,  and  loses  nearly  half  its  weight. 

It  is  infusible  by  the  blowpipe.  It  contains,  according  to  Klaproth, 
alumine  45,  silex  14,  water  41. 

.  It  is  found  at  Schemnitz  in  Hungary,  in  a  vein  4  or  5  inches  wUe, 
traversing  porphyry.  A  similar  substance  has  been  observed  near 
Weissenfels  in  Thuringia. 

Its  name  is  from  the  Greek  MAA«f  i«y. 

The  Jilumine  hifihratSe  silicifereot  Leli^vre  scarcely  differs  fron 
the  Kollyrite  in  composition.  It  is  white  or  yellowish  white,  and 
opaque,  excepting  near  the  centre  of  the  mass,  where  it  is  often  apple 
green  and  translucent  In  its  natural  situation,  it  is  moist  and  soft; 
but,  when  dry,  it  becomes  considerably  hard,  and  has  a  re«nottS 
fracture.    It  adheres  to  the  tongue. 

It  is  infusible  by  the  blowpipe ;  but,  by  exposure  to  a  red  heat,  it 
becomes  friable,  and  loses  nearly  half  its  weight  It  contains,  accord- 
ing to  Berthier,  alumine  44.5,  silex  15.0,  water  40.5. 

It  is  found  attached  to  the  waHs  of  a  lead  mine,  near  the  river  Oq» 
in  the  Pyrenees. 

2.  ALLOPHANE.t  Jameson,  Its  color  is  pale  sky  blue,  sometimes 
passing  into  verdigris  green,  or  brown.  It  is  more  or  less  translucent, 
but  sometimes  at  the  edges  only;  moderately  hard;  very  easily  broken; 
and  has  a  conchoidal  fracture  with  a  vitreous  lustre  inclining  to  waxy. 
Its  specific  gravity  is  1.85.  It  occurs  in  amorphous,  botryoidal,  or 
reniform  masses. 

'  It  contains,  according  to  Stromeyer,  alumine  52.2,  silex  21.92,  water 
41.3,  lime  0.73,  sulphate  of  lime  0.52,  carbonate  of  copper  3.06,  hydrate 
of  iron  0.27. 

It  is  found  at  Grafenthal  in  Thuringia,  disseminated  in  a  ferruginous 
marl  or  limestone. 

3.  LENZINITE4  Its  external  aspect  is  sometimes  opaline,  and  some- 
times argillaceous.    It  occurs  in  small  masses,  sometimes  of  the  size  of 

•  Kollyriu  Hausmann,   Argile  Collyrite.  ErftgniarU 
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a  nut  Its  colors  are  milk  and  snow  white,  sometimes  tinged  with 
yellow.  Its  powder  is  always  a  pure  white.  It  is  nearly  or  quite  dull, 
but  acquires  lustre  bj  friction.  It  is  sometimes  translucent,  especially 
at  the  edges,  with  a  fracture  nearly  even  and  somewhat  conchoidal ; 
and  sometimes  it  is  opaque  with  an  earthy  fracture.  It  yields  easily 
to  the  knife ;  and  adheres  to  the  tongue.  Its  specific  graTi^  is  between 
1.8  and  2.1. — When  immersed  in  water,  it  falls  into  fragments. 

When  heated  to  redness,  it  loses  about  25  per  cent  of  its  weight; 
and  becomes  sufficiently  hard  to  scratch  (^ass.  It  is  infusible.  A 
nean  of  two  analyses  by  John  gives  alumine  56.5,  silex  38.25,  water 
ftSJO,  lime  0.25. 

It  is  found  at  fiLall,  in  Eiffel. 

A  nuneral  of  similar  composition  has  been  discovered  by  M.  Dufonr, 
in  an  argillaceous,  gravelly  soil,  near  St  Sever,  in  France.  It  occurs 
in  detached  masses  or  nodules,  sometimes  5  inches  in  diameter.  It  is 
generally  white,  without  lustre,  and  nearly  opaque,  but  it  sometimes 
possesses  the  semitransparency  of  opal.  It  is  somewhat  harder  than 
lithomaiige;  has  a  dull  fracture;  breaks  into  angular  fragments ;  ac- 
quires lustre  by  friction  with  the  nail ;  and  adheres  to  the  tongue. — 
ft  does  not  form  a  ductile  paste  with  water ;  and  its  recent  fracture 
txhales  the  odor  of  apples. 

It  contains  alumine  37,  silex  32,  water  27,  sulphate  of  lime  3  ;^99. 

4.  WALLERITE.  Mmsard.  It  occurs  in  small  compact  masses,  some- 
times of  the  size  of  a  nut  It  is  white  and  opaque,  or  yellowish  and 
translucent  Its  fracture  is  somewhat  conchoidal,  smooth,  and  glossy. 
When  translucent,  and  recently  taken  from  the  quarry,  it  sometimes 
yields  to  the  nail  with  difficulty ;'  but,  when  white,  it  is  very  friable. 
It  adheres  to  the  tongue ;  and,  by  imbibing  moisture,  its  translucency 
is  increased. 

It  is  infusible  by  the  blowpipe.  It  contains,  according  ia  Vauque- 
lin,  alumine  21,  silex  47,  water  30. 

It  is  found  near  Mans,  department  of  Sarte,  in  France,  in  calca- 
leous,  indurated  marl,  either  disseminated  or  in  veins. 

DIVISION  2.  This  division  embraces  those  varieties,  which  in  the 
arts  are  usually  called  Clay,  and  which  may  be  formed  into  a  paste 
more  or  less  ductile. 

Some  general  remarks  on  the  ductile  Clays,  or  those  employed  in 
pottery,  may  with  advantage  precede  a  description  of  their  several 
varieties. 

These  Clays,  when  duly  moistened  and  kneaded,  constitute  a  paste, 
possessing  a  greater  or  less  degree  of  unctuosity,  tenacity,  and  ductility, 
and  capable  of  assuming  various  forms  without  breaking.  These  pn^- 
erties,  however,  exist  in  very  different  de^;rees  in  different  Clays ;  and 
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hence  the  distiiictioii  into  long  and  Aori  patteB^—lliis  aiigillioeoitt 
paste,  when  dried,  becomes  in  some  degree  solid  and  hard,  and,  bj 
exposure  to  a  snfiicieBt  degree  of  heat,  these  properties  are  so  increas- 
ed, that  it  becomes  capable  of  giving  sparks  with  steeL  But;  when 
thus  hardened,  it  loses  the  propertjrof  again  forming  a  paste  with 
water,  however  minutely  triturated. 

Clays  have  a  strong  affinity  for  water ;  hence  the  avidity*  with 
which  they  imbibe  it ;  hence  also  they  adhere  more  or  leas  to  die 
tongue  or  lip. 

Clay,  when  composed  of  only  silex  and  alamine  in  any  proportioiii^ 
is  infusible  in  a  furnace ;  and  even  when  somewhat  impure*  it  remti 
a  great  degree  of  heat  without  melting.  Bat  the  presence  of  other 
earths,  particularly  pf  lime,  or  of  a  large  quantity  of  oxide  of  iroii 
with  a  little  lime,  renders  Clay  fusible.  By  exposure  to  heat  it 
harden^,  diminbhes  in  bulk,  and  loses  somewhat  of  its  weight  by  the 
escape  of  water. 

Although  Clay  is  essentially  composed  of  silex  and  alumine,  tkeae 
ingredients  exist  in  various  proportions.  In  most  cases  silex  predoim- 
inates,  being  in  the  proportion  of  two,  three,  or  even  four  parts  to 
of  alumine ;  sometimes  the  proportions  are  nearly  equal,  and  in 
cases  the  alumine  predominates. — The  power  ci  alumine  to  ii 
its  character  on  the  compound,  although  present  in  less  proportioQ 
than  the  silex,  probaUy  arises  from  the  greater  minuteness  of  i 
particles. 

The  color  of  Clay  may  proceed  from  oxide  of  iron,  or  from  some 
bituminous  or  vegetable  matter.  Hence  some  colored  Clays,  when 
exposed  to  heat,  become  white  by  tlie  destruction  of  their  combustibie 
ingredient,  while  others  suffer  merely  a  change  of  color  by  the  action 
of  oxygen  on  their  iron. — The  purer  clays  are  white  or  gray,  and  suffer 
little  or  no  change  by  the  action  of  fire.  Many  of  its  varieties  gradually 
pass  into  each  other. 

5.  KAOLiK.  PORCELAIN  OLAY.*  KiRivAv.  This  most  Valuable  Clay 
presents  itself  in  dull,  friable  masses,  composed  of  fine  particles  slightly 
cohering.  It  is  usually  dry  to  the  touch,  and  at  the  same  time  rather 
soft,  but  in  some  varieties  it  is  a  little  unctuous.  It  adheres  very  little 
to  the  tongue. 

It  absorbs  water  with  rapidity,  and  soon  falls  to  powder ;  but,  when 
pure,  it  is  with  difficulty  formed  into  a  ductile  paste.  Its  color  is 
white,  often  shaded  with  gray,  yellow,  or  red.  Its  specific  gravity 
varies  from  2.21  to  2.40. 

*  Porzelbdk  Erdc  H^emer,  Poreeliin  Earth.  Jamestn,  Argile  KioKn.  Br^ngnlart,  FtkbpaA 
il(8«omp<M6.  iira»y.  La  Terre  a  poraebine.  i)r#cAaiK.  Kaolin.  AnimMmi.  PoroelaiBClaj.  i>Aili^ 
Kaolin  or  the  Chinese. 
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s  At  a  porcelain  heat  it  becomes  hard ;  bat»  if  pure,  it  is  infusible, 
pud  acquires  little  or  no  firmness.  When  its  yellowish  or  reddish 
color  does  not  arise  from  metallic  particles,  it  (tisappears  in  the  fire ; 
\mi  it  is  of^n  converted  into  a  kind  of  gray,  by  which  the  valne  of  the 
day  is  diminished. 

Kaolin  is  essentially  composed  of  silex  and  alumine ;  the  propor- 
tions are  yariable,  but  the  silex  usually  predominates.  A  specimen 
fipom  near  Limoges,  well  washed,  gave  Vauquelin  silex  55.0,  alumine 
S7A  lime  2.0,  water  14.0,  oxide  of  iron  0.5  ;ib98^. — In  another  from 
Ave  in  Saxony,  Rose  found  silex  52.0,  alumine  47JQ»  iron  0.33  ;«b99.33. 
-^In  a  specimen  from  Cornwall,  Mr.  Wedgewood  found  silex  SO,  alu- 
mine 60,  water  ]2;s>92. — The  Kaolin  from  Monkton,  Vermont, yielded 
Professor  Smith  and  others  silex  56,  alumine  43;  9^99.  In  another 
specimen  of  the  same  Kaolin,  Professor  Coxe  found  silex  60,  alumine 
37»  oxide  of  iron  3 ;  but  he  remarks  that  a  part  of  the  oxide  proceeded 
from  the  muriatic  acid,  which  he  used. 

VRien  pure  Kaolin  is  employed  in  the  manufacture  of  porcelain,  some 
ingredient  must  be  added  as  a  flux  ;  but  some  Kaolins  contain  lime  or 
magnesia,  which  renders  them  sufficiently  fusible. 

(Geological  situatvm.)  Kaolin  has  been  observed  chiefly  in  primi- 
thre  earths,  where  it  occurs  in  beds  or  veins,  associated  with  granite, 
and  sometimes  with  gneiss.  There  is,  indeed,  satisfactory  evidence, 
that  Kaolin  has  in  most  cases,  if  not  in  all,  originated  from  the  decom- 
jMMition  of  rocks,  abounding  with  feldspar;  more  particularly  from 
fgTBfhie  granite,  which  is  composed  almost  entirely  of  feldspar  and 
quartz.  In  fact,  particles  of  quartz  and  mica,  two  ingredients  of  ail 
granites,  are  commonly  found  in  beds  of  Kaolin  ;  and  sometimes  the 
Kaolin  itself  has  the  form  and  lamellated  structure  of  feldspar.  These 
beds  are  often  extensive. 

Kaolin  is  sometimes  disseminated  in  granite  or  gneiss,  and,  in  this 
case,  is  supposed  by  Jameson  to  be  an  original  deposition  rather,  than 
ihe  result  of  decomposition. 

(Localities,)  In  France,  it  is  found  near  Alen9on  and  Limoges^ 
and  in  both  places  the  Kaolin  is  covered  by  beds  of  a  red,  friaUe, 
micaceous  rock,  having  the  texture  of  gneiss.-  The  Kaolin  near 
Limoges  is  found  in  the  midst  of  a  granite,  composed  chiefly  of 
feldspar  with  a  little  quartz  ;  and  this  rock  exhibits  every  inter- 
mediate degree  of  decomposition  from  the  unaltered  granite  to  perfect 
Kaolin.  This  Clay  is  white,  sometimes  a  little  yellowish,  dry  and 
almost  rou|^  to  the  touch.  It  sometimes  contains  lai^  grains  of 
quartz.  ( Brougkiart.J — Near  Bayonne  also  it  is  found  iu  connexioa 
with  graphic  granite,  exhibiting  the  various  stages  of  decomposition^ 
and  sometimes  it  retains  the  lamellar  structure  of  the  fcjidspar.-— *At 
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Aue  in  Saxony,  it  forms  a  bed  about  18  feet  thick,  which  rests  cm 
granite,  and  is  covered  by  mica  slate. — ^The  Kaolin  of  Cornwall  is 
white,  and  very  smooth  to  the  touch.— Thij  Clay  is  found  also  ia 
Bavaria,  Silesia,  &c«— The  Kaolin  of  China  is  white,  and  souewhat 
unctuous. 

In  the  United  States.    In  Georgia,  it  is  found  about  30  miles  N.  W. 
from  Augusta.    It  resembles  the  Kaolin  of  Limoges,  except  that  its 
siliceous  particles  are  much  finer  and  scarcely  visible ;  its  colors  are 
said  to  be  white  and  red.  (Lit.  and  Philos.  Repert  v.  i.)— In  Delaware^ 
7  miles  below  Wilmington,  in  granite.  (Wister.) — In  Peiutsy^uanto, 
near   Jenkintown,  of  good  quality,  and    in  considerable    quantity. 
(PisRCE.J — ^Also  on  Robeson's  hill,  6  miles  W.  from  Philadelphia, 
in  granitic  rocks.  (Wister,} — Also  3  miles  W.  from  Chester  in 
large  quantities — also  in  several  places  near  Philadelphia.    (Lea.) 
—In  JV^tc?  Jersey,  near  Wehawk,  it  occurs  pulverulent,  grayish  white, 
dry  and  rather  harsh  to  the  touch  ;  it  does  not  form  a  tenacious  paste 
with  water,  and  melts  with  difficulty  before  the  blowpipe  into  a  white 
enamel ;  it  results  from  the  decomposition  of  an  aggregate  of  feldspar 
and  quartz,  which  lies  under  greenstone.    It  is  considerably  abundant. 
(Pierce  ^  Torret.) — ^In  Connecticut,  at  Washington,  in  small  qoan* 
titles. — ^In  •/Wtc  Hampsliire,  at  New  Ipswich. — In  Vermont,  at  Monk* 
ton.    The  bed  appears  to  bo  very  extensive,  and  is  situated  on  th^ 
east  side  of  a  ridge  of  land,  running  nearly  N.  &  S.    The  pure  Raolim. 
is  covered  to  the  depth  of  about  15  feet  by  loose  red  earth,  quartzjf 
sand,  and  sandy  Kaolin,  with   fragments  of   quartz,  feldspar,  anA 
graphic  granite  interspersed.     This  bed  affords  most  convincing  evi- 
dence, that  it  has  originated  from  the  decomposition  of  graphic  granite^ 
which  may  in  fact  be  observed  in  all  stages  of  decomposition.     In 
some  cases  tlie  tliin  layers  of  quartz,  belonging  to  the  graphic  granite, 
though  very  friable,  still  retain  tlieir  form,  while  the  intermediate  feld- 
spar is  converted  into  porcelain  Clay.      This  Kaolin  is  white,  and 
retains  its  color  in  the  fire  ;  it  is  dry  to  the  touch,  and  does  not,  like 
some  Kaolins,  contain  large  gi*ains  of  quartz.     Some  specimens  have 
a  laminated  structure,  and,  when  immersed   in   water,  immediately 
separate  into  thin  plates ;   thus  alFording  a  sti'ong  internal  evidence 
of  their  origin. — It  has  been  employed  with  advantage  for  the  same 
purposes  as  common  putty,  and  in  the  manufacture  of  pots  for  melting 
glass.  (See  Lit.  and  Philos.  Rcpcrt.  v.  i.  pp.  64,  ST 5,) 

6.  oiMOLiTE.*  Uaut,  Jameson.  The  original  color  of  this  Clay 
is  grayish  white  ;  but,  by  exposure  to  the  air,  its  surface  becomes 
reddish.    Its  texture  is  a  little  slaty,  and  small  scales  may  sometimes 

•  Cimolith.  Werner,  Hautmanth   ArgUe  CimoliUie.  Brpngniart,    La  Cimolithe.  Br^chanu    Ciin- 
olite.  AikUi,  PhiWfit. 
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be  separated^  leaving  a  smooth,  resinous  surface.  Its  fracture  is  dull, 
and  earthy.  Though  rather  difficult  to  break,  it  receiiies  an  impression 
from  the  finger  nail,  and « affords  a  shining  streak.  It  adheres  verj 
considerably  to  the  tongue.    Its  specific  gravity  is  about  2.00. 

Before  the  blowpipe  it  eventually  whitens,  but  does  not  melt  It 
contains  silex  63.0,  alumine  23.0,  water  12.0,  iron  1.25 ;» 99.25. 
(Klaproth.) 

It  is  found  in  the  Archipelago  in  the  island  Argentiera,  formerly 
Cimolm;  and  is  probably  the  Cimolia  of  Pliny.  It  possesses  the 
detergent  property  of  Fuller's  earth  in  scouring  or  cleansing  cloths, 
and  was  thus  employed  by  the  ancients ;  but  it  has  not  the  unctuosity 
of  that  variety  of  Clay. 

7.  ADHESIVE  CLAY.*  Its  structurc  is,  in  general,  very  distinctly 
slaty,  and  the  layers  easily  separate  by  the  alternate  action  of  dryness 
and  moisture  ;  sometimes  its  slaty  structure  is  imperfect,  and  the 
layers  are  undulated  or  irregular.  It  has  a  dull,  earthy  fracture,  some- 
times even  or  a  little  conchoidal,  and  adheres  very  strongly  to  the 
tongue  or  lip.  It  is  dry  to  the  touch,  ahd  very  brittle.  Its  color  is 
usually  a  pale  gray,  sometimes  nearly  white,  or  with  a  tinge  of  red,  or 
green,  &c.    Its  specific  gravity  is  2.08. 

In  water  it  falls  to  pieces,  and  may  be  formed  into  a  paste,  by 
which  it  is  distinguished  from  argillaceous  slate. 

In  a  porcelain  heat  it  is  softened,  and  converted  into  a  kind  of 
scmia.  It  contains  silex  66.5,  alumine  7.0,  magnesia  1.5,  lime  1.25, 
iron  2.5,  water  19.0.  (Klaproth,). 

(Localities,)  It  has  been  found  principally  in  France.  At  Mont- 
martre,  it  occurs  between  beds  of  impure  sulphate  of  lime ;  its  layers 
are  sometimes  large  and  straight,  like  leaves  of  pasteboard ;— at  Menil- 
MoAtant,  it  embraces  the  Menilite. 

8.  potter's  cLAY.t  KiRfVAN.  Jameson,  This  well  known  and  very 
abundant  mineral  is  sometimes  compact  in  its  texture  and  considerably 
^olid  ;  in  other  cases,  it  is  more  or  less  friable.  It  is  smooth  or  a  little 
Xiactuous  to  the  touch,  and,  when  dry,  receives  a  polish  from  the  finger 
^^lail.  Its  fracture  is  dull,  earthy,  or  uneven,  and  sometimes  a  little 
^^nchoidal.    Some  varieties  have  a  structure  more  or  less  st/Uy, 

It  is  diffusible  in  water,  and,  when  duly  moistened,  it  becomes  plastic 
^nd  forms  a  ductile  and  tenacious  paste,  sometimes  called  a  Umg  paste. 
it  adheres  more  or  less  to  the  tongue,  and  yields  an  argillaceous  odor, 
Xvhen  moistened. 

*  Rlebtehieftr.   Werner,  Hautmann.     AdhesiTe  Slate.  Jamtiwu   PhUUpt,     ArgUe  fbuUIet^e. 
^nngfAart, 

t  Topferthon.  Werner,  Hautmann,    Ari^le  glaite.  Hatgy*    Argile  •  potaer.  BnchotA    Argil^ 
^lMtique-€t  figuUne.  Mrwgniart,   Clay.  Aikin,    FMter's  Claf.  P/iUUpe, 
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It  is  opaque ;  but  some  yarieties  acquire  a  litde  trnwlacencj  ia 
water.  Its  colors  arc  gray,  grayish  white,  or  nearly  white,  but  frequently 
the  white  or  gray  is  shaded  with  yellow,  blue,  green,  or  red ;  sometimes 
it  is  dark  gray  or  brown,  and  sometimes  the  shade  of  yellow,  green,  or 
red  is  considerably  deep.  Its  specific  gravity  extends  from  1.80  to  £.08. 
—It  disintegrates  by  exposure  to  the  atmosphere. 

(Chemical  charaeters.)  The  varieties  of  this  Clay  differ  much  from 
each  other  in  the  changes,  produced  in  them  by  the  action  of  fire.  Some 
are  infusible  in  a  porcelain  heat,  but  become  very  solid ;  others  are  more 
or  less  fusible  in  that  degree  of  heat,  or  even  much  below  it^— Some 
remain  white,  while  others,  previously  colored,  become  white,  when 
exposed  to  great  heats ;  others  acquire  a  red,  brown,  or  yellowirii  color 
more  or  less  deep  by  the  action  of  fire  on  their  iron.  The  fusibility  of 
Clay  is  usually  produced  by  the  presence  of  lime  or  of  both  oxide  of  iron 
and  lime.  In  general,  the  most  compact  and  least  friable  varieties  of 
Potter's  Clay  are  the  least  fusible.— A  specimen  of  infusible  ClaVt 
nearly  white  and  very  tenacious,  yielded  Vauquelin  silex  45.5,  alumine 
$3.2,  lime  3.5,  iron  1.0,  water  18.0  ;s99.2.  From  anotlier  he  obtained 
oilex  63,  alumine  16^  lime  1,  iron  8,  water  10;=  98. 

This  Clay  appears  to  result  from  the  decomposition  of  other  min* 
ends,  and  often  contains  fragments  or  pebbles  of  quartz,  feldspar,  &c. 
It  sometimes  effervesces  a  little,  and,  by  increasing  the  proportion  of 
carbonate  of  lime,  it  passes  into  marl.  Indeed  some  argillaceous  maris 
are  employed  for  the  same  purposes,  as  Clay,  from  which  however  they 
may  be  distinguished  by  their  considerable  effervescence  in  acids,  their 
easier  fusibility,  &c. 

PIPE  CLAT.*  KiRWTAS.  JjMEsoif.  This  cvustitutes  the  purest  kind 
of  Potter's  Clay.  It  is  gray,  grayish  white,  or  nearly  white,  and  some- 
times has  a  tinge  of  yellow.  It  is  unctuous  to  the  touch,  and  adheres 
to  the  tongue. — It  is  infusible,  bat  becomes  white,  when  exposed  to  a 
great  heat,  although  in  a  more  moderate  heat  it  sometimes  assumes  a 
bluish  gray  color. 

(t  is  abundant  in  Devonshire,  whence  is  obtained  much  of  the  Clay, 
employed  in  the  manufactories  of  Staffordshire,  &c. 

VARIEGATED  cLAY.f  JjiMEsx)y.  This  is  distinguished  by  its  varie- 
gated colors,  consisting  chiefly  of  different  shades  of  white,  red,  gray, 
and  yellow,  arranged  in  spots,  stripes,  &c.  Its  structure  is  sometimes 
a  little  slaty.    It  has  the  other  characters  of  Clay. 

loam4  J^J^bson,  This  is  nothing  more  than  Potter's  Clay  mingled 
with  sand,  and  oxide  of  iron,  and  sometimes  with  mica,  or  carbonate  of 
lime.     Its  value  in  agriculture  depends  much  on  the  proportions  of  its 
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iBgredientg.  It  is  sometimes  designated  as  sandy  or  clayey  loam.  When 
mixed  with  particles  of  decomposed  vegetables,  it  falls  under  the  de- 
nomination of  Motdd. 

(CUahgieal  situation.)  Potter's  Clay  is  sometimes  found  in  fissures 
or  yeins  in  primitive  rocks.  It  sometimes  constitutes  rounded  hills* 
of  very  moderate  elevation,  and  esctremely  barren,  in  the  vicinity  of 
primitive  mountains.  Argillaceous  hills  occur  also  in  the  midst  of 
laige  vallies,  surrounded  by  calcareous  minerals,  and  often  contain 
mganic  remains.  The  Clay  of  these  hills  is  said  to  be  harder  and  to 
f^nimble  less  easily  in  water,  than  that,  which  is  found  in  the  interior 
of  the  earth. 

Potter's  Clay,  however,  is  most  frequently  found  in  horizont^d  beds 
or  irregular  masses  in  alluvial  earths,  or  with  the  more  recent  secondary 
rocks.  These  beds,  often  very  extensive,  seldom  appear  at  the  surface 
of  the  sml,  nor  are  they  often  found  at  a  very  great  depth  below.  They 
are  often  covered  by  beds  of  sand ;  and  sometimes  by  sandstone,  shell 
limestone,  chalk,  or  even  buhrstone.  Sometimes  its  beds  are  interposed 
between  those  of  muriate  of  soda,  or  sulphate  of  lime,  and  sometimes 
they  rest  on  chalk. 

This  Clay  sometimes  contains  organic  remains  of  herbaceous  plants, 
or  even  of  trees  almost  entire ;  also  of  large  land  animals  and  of  marine 
bodies.  Fossils,  belonging  to  the  vegetable  and  animal  kingdoms,  are 
sometimes  mingled  in  the  same  bed,  and  sometimes  are  found  in  distinct 
strata.  The  Clay  in  alluvial  earths  sometimes  embraces  shells,  the 
sulphuret  and  oxide  of  iron,  sulpiiate  of  lime,  bituminous  wood,  &c.— 
Beds  of  Clay,  by  drying,  are  often  divided  into  columnar  or  prismatic 
masses. 

The  Clay,  which  is  found  in  volcanic  countries,  is  by  some  attribut- 
ed to  the  decomposition  of  more  solid  minerals,  and  by  others  to  those 
eruptions  of  argillaceous  mud,  which  sometimes  proceed  from  volcanic 
mountains. 

To  the  existence  of  Clay  beneath  the  soil,  we  are  chiefly  indebted 
for  those  springs  of  water,  which  rise  and  flow  on  its  surface ;  for 
these  beds  of  Clay  arrest  the  progress  of  those  waters,* which  filter 
through  the  loose,  superincumbent  soil,  and  compel  them  to  issue  in 
springs  from  the  sides  or  bottoms  of  vallies.  Sometimes  those  waters* 
which  exist  in  the  earth  underneath  these  beds  of  Clay,  are  hereby 
prevented  from  rising  to  their  proper  level,  till  a  perforation  is 
eflG^^ted,  when  they  suddenly  rush  up,  sometimes  nearly  to  the  sur* 
fiice  of  the  soil. 

(Localities.)  In  the  United  States^  many  valuable  Clays  appear 
to  have  been  observed.  In  Missowri,  on  the  right  bank  of  the  Mis- 
sissippi, commencing  near  the  head  of  Tyawapety  bottom,  about  40 
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miles  above  tiie  junction  of  the  Ohio,  and  extending  for  34  miles  ts 
nearly  6  miles  above  the  Grand  Tower  rock.  It  is  snow  white,  pul- 
veralent,  has  a  fine  texture,  a  dull  earthy  fracture,  is  smooth  to  the 
touch,  and  adheres  strongly  to  the  tongue.  It  does  not  produce  the 
least  degree  of  effisrvescence  in  acids.  This  extensive  bed  of  Clay, 
vaiying  in  thickness  from  one  foot  to  ten  feet,  rests  upon  a  horizontal 
stratum  of  sandstone,  is  covered  by  shell  limestone,  and  contains  well 
characterized  flint. in  nodules,  veins,  or  strata.  fJESsup.J^^TtiM 
very  remarkable  bed  of  Clay  deserves  accurate  analysis  and  further 
examination. — Also  in  Jefferson  County,  at  Grdy's  mine,  snow  white, 
unctuous,  adhering  strongly  to  the  tongue,  and  becoming  plastic  in 
water;  it  retains  its  whiteness  and  is  infusible  in  a  high  heat. 
(Schoolcraft.) — InJ^aryUmd^  south  of  the  granitic  ridge,  are  exten- 
sive beds  of  white  and  colored  Clays,  suitable  for  manufactures.  (Hat- 
DBS. J — In  Ohio,  neaf  Zanesville,  it  is  white  with  a  tinge  of  blue. 
—-In  Pennsylvama,  near  Philadelphia,  &c — In  JV*etr  Jersey,  on  the 
banks  of  the  Delaware  from  Bordentown  to  Newcastle  it  is  neariy 
free  from  iron,  and  at  Newcastle  approaches  Pipe  Clay.  It  is  em- 
ployed for  pots  in  the  manufacture  of  glass,  f  Coo P£i7.^-^— Near 
Bordentown,  it  is  variegated. — At  South  Amboy,  it  occurs  in  large 
quantities,  grayish  white,  adheres  to  the  tongue,  is  infusible — and  is 
employed  in  the  manufacture  of  stone  ware  and  crucibles.  (Pie mem 
S[  ToRREr.)— In  Missadiusetts,  at  Gayhead  on  Martha's  VineyanL 
Gayhead  presents  a  high  cliff,  composed  chiefly  of  white  and  blue 
Clay,  containing  red  and  yellow  ochreous  beds.  The  white  or  Pipe 
Clay  is  sold  by  the  Indians  at  8  1.00  a  ton  in  the  cliff.  (Tudor,) 

(Uses  of  Clay  in  generoL)  Of  all  earthy  minerals  Clays  contribute 
most  to  the  wants  and  conveniences  of  man.  They  constitute  the  basis 
of  almost  every  kind  of  pottery  from  a  beautiful,  translucid  porcelain 
to  the  most  homely  variety  of  eartlien  ware.  On  this  extensive  subject 
we  have  room  to  state  a  few  general  principles  only. 

It  will  be  recollected,  that  all  Clays  are  essentially  composed  of 
silex  and  alumine ;  and  that  this  mixture,  in  any  proportions,  is  infusi- 
ble in  a  furnace,  whose  fire  is  supported  by  atmospheric  air  only.  So 
also  pure  alumine,  or  a  mixture  of  alumine  and  lime  in  any  proportions^ 
is  equally  infusible ;  but  a  compound  of  these  three  earths  becomes 
fusible,  and  most  easily,  wlien  the  proportions  are  alumine  one  part, 
lime  one  part,  and  silex  or  siliceous  sand  three  parts.  If  the  proportion 
of  silex  be  greatly  increased,  the  mixture  becomes  infusible. 

The  value  of  many  Clays  for  the  manufacture  of  the  finest  kinds  of 
pottery  or  of  porcelain  is  often  much  diminished  by  the  presence  of 
iron.    For,  althougli  a  very  minute  quantity  of  iron  does  not  communi- 
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eate  color  to  Clay,  unless  exposed  to  the  action  of  a  strong  fire,  it  then 
produces  a  yellowish  or  reddish  tinge. 

The  most  important  property  of  Clay,  viz.  that  of  forming  vdth 
water  a  tenacious  and  ductile  paste,  capable  of  becoming  hard  and 
solid  in  the  fire,  depends  on  the  presence  of  alumine ;  while,  at  the 
same  time,  pure  alumine  yields  only  a  short  paste,  which  cannot  be 
moulded  or  extended  without  breaking.  * 

When  those  Clays,  which  contain  a  large  quantity  of  alumine, 
are  permitted  to  dry,  fhej  contract  their  dimensions,  and  become 
deformed  by  numerous  cracks  or  fissures ;  and  both  these  effects 
are  produced  in  a  much  g|feater  degree  by  the  action  of  fire.  Even 
when  much  mixed  with  other  earths,  they  crack,  while  drying  in  large 
masses,  and  sometimes  split  into  regular  forms.  This  contraction  of 
Clay,  while  drying  and  baking,  is  productive  of  very  serious  evils 
in  the  art  of  pottery ;  but  may  be  in  part  prevented  by  the  addition 
of  a  certain  quantity  of  silex,  or  some  other  substance,  not  liable  to 
contract  by  heat. 

According  to  Brongniart,  Director  of  the  celebrated  manufactory 
of  porcelain  at  Sevres,  in  France,  the  general  process  in  all  kinds  of 
pottery,  made  with  washed  Clays,  may  be  reduced  to  the  following 
six  steps ;  subject  to  modification  in  certain  varieties. 

1.  The  washing  of  the  Clay  by  agitation  in  water.  The  siliceous 
sand  subsides,  while  the  finer  particles  of  Clay  remain  suspended  in 
the  water,  which  in  this  state  is  decanted  ;  the  Clay  is  then  permitted 
to  precipitate. 

2.  The  composition  of  the  paste*  This  paste  essentially  consists 
of  Clay,  which  ^ves  it  consistency,  when  moist,  and  hardness,  when 
baked ;  but  to  the  Clay  is  added  either  silex  or  hard  baked  Clay  in 
a  state  of  powder,  to  prevent  cracks,  while  drying  and  baking,  to 
g;ive  firmness  and  solidity,  and  to  enable  the  pottery  to  resist  frequent 
changes  of  temperature.  Sometimes  a  fusible  ingredient  is  added  to 
the  paste. 

5.  This  paste,  after  remaining  some  time  in  water,  is  beaten  and 
kneaded,  to  render  it  ductile  and  of  uniform  consistency,  and  to  drive 
out  the  air. 

4.  The  forming  of  the  several  articles,  either  on  a  wheel,  or  in  a 

BQOUld. 

5.  When  the  articles  are  sufficiently  dried,  they  are  baked  in  a 
liimace  or  kiln ;  but,  in  most  cases,  are  previously  placed  in  seggarg 
or  cases,  made  of  infusible  Clay.  The  baking  should  be  slowly  con- 
ducted ;  and,  as  the  heat  is  more  intense,  the  ware  becomes  more 
dense  and  compact,  but  at  the  same  time,  more  liable  to  injury  by 
alternate  exposure  to  heat  and  cold.— In  this  state,  when  merely  baked^ 
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the  finer  wares  are  often  called  Biscuit,  and  in  appearance  reaeadiie 
fine,  white  marble,  or  a  tobacco  pipe. 

6.  The  last  step  is  the  applfcation  of  a  coat  of  ^aze  or  enamd  to 
presenre  the  ware  from  soiling,  and  from  absorbing  anj  liquid,  it  may 
contain,  when  employed  in  the  arts  of  life.  This  enamel  is  Yaried  and 
modified  in  some  dqjree  according  to  the  nature  of  the  ware.  It  gen* 
erally  consists  of  some  metallic  oxide  or  earth,  and,  in  manj  cases,  is 
nitrified  before  its  application  to  the  biscuit.  The  oxide  of  lead  is  a 
yerj  common  ingredient  in  these  enamels,  being  easily  fusiUe  and 
Titrifiable.  But  its  us(^,  when  in  large  quantities,  is  dangerom,  «Bd 
often  injurious  to  the  health,  in  consequence  of  the  ease,  with  wUch 
it  is  acted  upon  by  acids  or  oils. 

The  enamel  or  glaze  is  generally  applied  by  immersing  the  wira 
in  water,  in  which  the  materials  of  the  enamel,  very  finely  pulTorizodt 
are  held  in  suspension ;  for  the  ware,  having  been  previously  baked, 
either  entirely  or  in  part,  rapidly  absorbs  the  water,  and  thus  a  thin 
coat  of  enamel  is  uniformly  deposited  on  its  sur&ce. 

Sometimes  the  same  degree  of  heat  is  requisite  to  fuse  the  enand 
and  bake  the  ware ;  and  in  this  case  the  ware  is  only  in  part  baked 
to  render  it  absorbent,  before  the  enamel  is  applied.  But,  when  tbe 
enamel  is  easily  fusible,  the  ware  is  thoroughly  baked,  before  Us 

application. It    is  extremely  important,  that  the  expansions  and 

contractions  of  the  enamel  should  correspond  with  those  <rf  the  bodj 
of  the  ware. 

The  various  colors,  with  which  porcelain  and  other  hard  wares  are 
often  painted,  consist  of  metallic  oxides,  mixed  with  some  suitable  flux; 
the  mixture  is  formed  into  a  paste  with  gum  water,  &c.  applied  with  a 
pencil,  and  then  melted.* 

We  shall  close  these  remarks  by  a  brief  notice  of  some  of  the 
different  kinds  of  ware. 

1.  Porcelain.  The  paste,  of  which  this  is  made,  approaches  so  near 
to  fusion,  that  it  becomes  a  little  softened  during  the  baking ;  bat  b 
rendered  very  compact,  hard,  and  more  or  less  translucid.  It  is  com- 
posed of  Kaolin,  mixed  with  a  little  petuntze  or  feldspar,  or  sometimea 
with  a  flux  of  silex  i^nd  lime.  The  petuntze  is  fusible,  and  is  designed 
to  act  as  a  flux  on  the  kaolin,  which,  when  pure,  is  infusible ;  but  some 
kaolins  are  themselves  sufficiently  fusible  without  this  addition. 

*  The  fbllowiDi^  isgenioat  mode  (tf  applying  eolored  figaret  to  certain  kindi  of  waretataametinMa 
been  employed  in  Great  Britain,  llie  fifpires  are  firtt  cut  on  a  copper  plate ;  the  eoloraiK  nacter, 
mixed  with  iu  flus^  and  ground  to  a  proper  comistence  in  oil,  i«  applied  to  the  plate,  ated  am  imprea- 
iluB  taken  on  nunM  paper;  the  paper,  while  moift,  it  applied  to  the  ware, and  then« taj gentle  agtetami 
in  water,  ii  made  to  drop  oif,  tearing  an  imprenion  of  the  figures.  The  ware  it  then  expoaed  to  the 
mniiilf  heat.  (Thonuon**  Chemistry.) 
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This  pa8t6  18  therefore  essentially  composed  of  two  iogredieiitst 
one  of  which  is  infusible,  and  the  other  fusible.    When  baked,  the 
fiisiUe  ingredient  melts,  and,  enveloping  the  other,  renders  the  por- 
celrai  translucid.     Such  porcelain  will  not  melt,  when  afterwards      § 
exposed  to  a  violent  heat.    But,  as  all  white  and  translucent  earthen  < 

wares  are  often  called  porcelain,  we  sometimes  find  porcelains,  that 
are  fusible. 

llie  enamel  is  composed  of  the  same  petuntze,  and  is  applied 
to  the  ware,  when  odl j  in  part  baked.  The  requisite  heat  is  about 
140**  W. 

Hie  celebrated  manufactory  of  fine  porcelain  at  Meissen  in  Saxony 
was  established  in  1710.  The  porcelain  of  Sevres,  in  France,  is  proba- 
bly more  beautiful  than  any  in  Europe.  Similar  establishments  exist 
near  Berlin,  at  Vienna,  and  Naples,  and  in  several  places  in  England. 
At  Bandissero  in  Piedmont,  and  near  Madrid  in  Spain,  a  magnesite  is 
employed  in  the  manufacture  of  porcelain. 

2.  Flint  or  Stone  ware.  This  is  compased  of  pipe  Clay  and  flints, 
reduced  to  a  fine  powder.  It  is  often  glazed  by  the  fumes  of  common 
salt,  which  is  thrown  into  the  furnace,  when  the  ware  is  sufficiently 
teked.  This  ware  sometimes  possesses  the  hardness  and  infusibilityof 
porcelain,  but  is  not  translucid. — ^Tiie  same  kind  of  ware  is  sometimes 
glazed  with  a  compound  of  silex,  alkali,  and  oxide  of  lead. 

5.  Queen's  ware.  This  differs  from  flint  ware  merely  in  the  pro- 
portions of  the  materials.  Its  yellowish  color  is  derived  from  the 
cAdde  of  lead,  which,  with  ground  flints  and  sometimes  also  flint  glass, 
c<Mistitutes  its  glazing.  (JS'*icholson^s  Chem.  Diet.) 

Other  cotors  may  be  given  by  the  addition  of  other  oxides ;  thus  a 
little  manganese  produces  a  beautiful  black. 

4.  Paterie  de  gres  of  the  French.*  its  materials  are  whitish  infusi- 
ble Clay,  and  a  little  sand.    It  somewhat  resembles  flint  ware. 

5.  Common  Earthen  ware.  This  is  usually  composed  of  fusible  Clays, 
or  sometimes  even  of  marl ;  and  of  course  must  be  baked  in  a  moderate 
beat  Its  red  color  is  produced  by  the  oxide  of  iron,  it  is  usually 
covered  with  a  glaze,  consisting  chiefly  of  the  oxide  of  lead  ;  hence  its 
yellowish  color.  The  glaze  is  sometimes  rendered  greenish  by  the 
adkiition  of  the  oxide  of  copper,  or  black  by  that  of  manganese,  or 
white  by  that  of  tin.  Galena  or  sulphuret  of  lead  is  sometimes 
employed.  In  fine,  this  glazing  frequently  consist  of  an  oxide  of 
lead  almost  pure. 

It  ought  therefore  to  be  known  and  remembered  by  every  fiunily, 
that  no  earthen  vessel,  glazed  with  the  oxide  of  lead,  can  be  safily 


*  Vavqodin  aaalyzed teveml  Idndi  of  pottory,  in  All  whieh  lie  fiMnd  about  S  tUrdi  likx  ;^f^ 
tDlihirdtliuBiiie}ltveiiti«thtoififUiliine;a]id&aiaOM  Bnckmif. 
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employed  in  the  preparation  or  preservation  of  any  food  or  drink,  in 
which  an  acid  is  contained,  or  in  which  it  may  be  produced  by  fermen- 
tation or  any  other  process.  It  is  at  the  risk  of  health,  or  even  of  life, 
that  pickles,  apple  sauce,  &c.  are  prepared  or  preserved  in  such 
vessels.    Oils  and  fat  also  act  on  the  oxide  of  lead. 

Crucibles^  These  vessels  are  extremely  important  in  many  arts, 
and  particularly  in  chemistry.  The  Hessian  crucibles  are  composed 
of  a  refractory  Clay  and  sand  moderately  fine. — Others,  equally  val- 
uable, and,  on  some  accounts,  preferable,  are  made  by  substituting 
baked  Clay,  old  pots,  or  crucibles,  reduced  to  a  coarse  powder,  in  the 
place  of  the  sand.— Sometimes  plumbago  is  mixed  with  the  Clay;  hence 
those,  which  are  erroneously  called  black  lead  crucibles. 

.  Bricks  and  Tiles.  These  are  usually  composed  of  the  common 
ferruginous  Clays,  sometimes  ground,  but  very  seldom  washed.  To 
prevent  the  absorption  of  water  by  bricks,  exposed  to  the  weather,  a 
glaze  may  be  applied  at  a  moderate  expense,  by  throwing  common  salt 
into  the  kiln  at  its  greatest  h^at.  (Kirwak.) 

Fire  bricks^  composed  of  a  refractory  Clay,  are  employed  for  the 
interior  of  ovens,  furnaces,  &c. 

The  efflorescences,  which  so  often  appear  on  bricks,  and  destroy 
their  beauty,  arise  from  the  mutual  action  of  alkaline  and  earthy  salts, 
contained  in  the  Clay,  or  mortar,  or  in  both. 

The  bricks  of  ancient  Egypt  and  Babylon  appear  to  have  been 
only  dried  in  the  sun. 

To  the  farmer  the  properties  of  Clay,  loam,  and  marl  are  peculiarly 
interesting. 

9.  LiTHOHARGE.*  Jaueson,  P  HI  LI.  IPS,  Lithomargc  has  usually 
a  very  fine  grain.  It  is  sometimes  tender  and  friable,  and  sometimea 
more  or  less  indurated ;  in  the  latter  case,  it  has  often  a  smooth  and 
stony  aspect.  It  is  brittle ;  and  its  fracture  is  dull,  very  fine  grained 
earthy,  conchoidal,  or  even.  It  is  smooth  or  even  unctuous  to  the 
touch,  yields  a  shining  streak,  and  adheres  to  the  tongue.  It  is  opaque  ^ 
and  its  colors  are  white  or  gray,  eitlier  pure,  or  tinged  with  yellow  or 
red ;  also  yellow,  blue,  brown,  or  red  of  different  shades ;  they  are 
sometimes  in  spots,  clouds,  veins,  or  stripes. 

In  water  it  falls  to  powder,  but  does  not  form  a  paste.  The  harder 
varieties  crumble  slowly,  and  at  first  fall  into  fragments.  Its  specific 
gravity  is  about  2.4. 

It  is  infusible  by  the  blowpipe,  unless  very  impure.  In  a  specimen 
from  llochlitz,  Klaproth  found  silex  45.2,  alumine  36^,  water  14.0, 
oxide  of  iron  2.7  ;=  98.4.— In  a  variety  from  Pontus,  called  Earth  o^ 

*  Steinxnark.  Werner^  Hatumann.   AifUe  Lithomarge.  Hauy*  Bnngnktrt,   Li  Lithonttce, 
chanU   laUtomtarg*.  Kirwtrh  AUdn* 
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iSinopis,  he  found  silex  3^0,  alumine  26.5,  water  ir.O,  oxide  of  iron 
21A  muriate  of  soda  1.5  ;=98. 

It  diifers  from  Potter's  clay  by  the  fineness  of  its  grain  and  its 
inability  to  form  a  paste  with  water; — when  it  resembles  Fuller's 
earth,  it  still  differs  by  its  adhesion  to  the  tongue.—— It  appears  to 
have  been  sometimes  confounded  with  claystone,  or,  more  correctly 
perhaps,  certain  minerals  are  intermediate  between  lithomaige  and 
claystone. 

('Otological  sUuatum  and  Localities. J  It  sometimes  occurs  in 
fissures  or  veins,  which  traverse  gneiss,  porphyry,  serpentine,  and 
other  primitive  rocks.  It  is  found  also  in  roundish  or  irregular 
masses  in  the  cavities  of  basalt,  amygdaloid,  &c.  and  hence  probably 
its  name  of  Lithomarge,  or  Stone  marrow.— It  also  accompanies 
metallic  substances,  as  tin  and  mercury. 

At  Planitz,  in  Saxony,  it  occurs  in  beds,  which  rest  on  coal ;  it 
presents  vanous  colors,  among  which  a  violet  blue  predominates,  and 
has  been  called  terra  miraculosa,  or  wonderful  earthw— It  accompanies 
the  topaz  of  Saxony. — In  Cornwall,  it  exists  in  metallic  veins,  which 
traverse  granite,  &c. — The  friable  variety  is  found  at  Ehrenfriedersdorf 
andPenigin  Saxony. 

Hie  Keffekilithe  of  Fischer  is  said  to  be  an  indurated  Lithomarge. 

In  the  United  States,  it  has  been  found  in  Maryland,  at  the  Bare 
Hills,  near  Baltimore ; — and  in  Pennsylvania,  Montgomery  County,  and 
in  both  instances  in  serpentine. 

MOUNTAIN  SOAP.*  KtRWAN.  Jameson.  It  is  smooth  and  soapy  to 
tiie  touch,  and  adheres  strongly  to  the  tongue.  Its  streak  has  a 
shining,  resinous  lustre.  It  writes  on  paper ;  and  has  a  black, 
brownish  black,  or  grayish  color.  It  contains  silex  44.0,  alumine 
26.5,  lime  0.5,  water  20.5,  oxide  of  iron  8.0  ;=s99.5.  (Bucholz.) 

It  has  been  found  in  secondary  rocks,  belonging  to  the  trap  forma- 
tion; chiefly  in  Poland  and  the  island  of  Sky.  (Jameson,) 

10.  fuUler's  EARTH.t  KiRHTAN,  Jambsos,  This  earth  is  unctuous 
to  the  touch,  receives  a  polish  from  the  finger  nail,  and  has  but  little 
and  sometimes  no  adhesion  to  the  tongue.  It  is  often  considerably 
compact,  but  is  very  tender,  and  sometimes  almost  friable.  Its  fracture 
is  dull,  sometimes  earthy  or  uneven,  and  sometimes  a  little  conchoidat 
or  splintery.    Some  varieties  have  a  slaty  structure. 

In  water  it  often  acquires  some  translucency,  and  readily  falls  to 
powder,  but  is  not  much  diffused ;  it  forms  a  kind  of  pap,  possessing 
Very  little  ductility.    It  does  not  froth  nor  lather  in  water.     It  is 

*  Btrg  Scife.  IVemer*  Httuntann. 

t  Walker  Erde.  fVtmer.   La  Tcrre  a  fbulon.  Br^chnt.   Aigik  9taiBt6^vtt*  Hmg*  Brot^^nSmf, 
Walkthtn.  Hwtmantu   Fuller's  Earth.  Amn^  PhUH^*, ' 
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opaque ;  and  its  colors  are  greenish  white,  greenish  gray,  dive  greeB. 
grayish  white,  yellowish  gray,  brownish,  reddish,  or  slate  bine,  some- 
times marbled  or  striped.  The  shade  of  green  is  very  common,  apd 
may  often  be  made  more  distinct  by  moisture. — Its  specific  gravity  is 
between  1.7  and  £.0. 

(Chemical  characters.)  It  sometimes  blackens,  when  first  exposed 
to  heat,  but,  by  an  increase  of  temperature,  it  becomes  white,  thus 
indicating  the  presence  of  a  combustible.  That  from  Hampahire, 
England,  melts  into  a  brownish  spongy  mass.  In  a  specimen  from 
Ryegate^  Klaproth  found  silex  53.0,  alumine  10.0,  water  24.0,  mag- 
nesia 1.25,  lime  0.5,  muriate  of  soda  0.1,  oxide  of  iron  9.75 ;» 98.6. 
Some  Clays,  containing  less  alumine  than  this,  still  form  a  ductile 
paste  with  water.— It  passes  into  Potter's  Clay. 

(Geological  situation  and  Localities*)  It  occurs  in  beds  more  or 
less  extensive.  Some  of  the  best  varieties  are  found  in  En^and,  in 
Hampshire,  in  Bedfordshire  near  Woburn,  in  Stafibrdshire,  Kent,  and 
Surry.  At  Nutfield,  in  Surry,  it  occurs  in  beds,  deposited  between 
strata  of  sand  or  sandstone,  which  contains  organic  remaina^— Near 
Bepton  in  Sussex,  it  forms  a  layer  3  or  4  inches  thick  in  chalkd — It 
is  sometimes  associated  with  oolite  and  marl.— In  Saxony,  it  occiin 
under  greenstone  slate. — In  Austria,  it  is  found  immediately  imdef 
the  soil. 

In  the  United  States.  In  Connecticut,  at  the  Kent  ore  bed  is  found 
a  saponaceous  clay,  resembling  Fuller's  earth.  CSillimas.J^^Au 
Jjiaine,  at  Newfield,  in  the  County  of  York.  It  is  said  to  occur  in 
veins  about  20  feet  below  the  surface  of  the  soil ;  its  colors  are 
greenish  gray,  brownish,  or  yellowish.  Should  it  prove  to  be  abun- 
dant and  of  good  quality,  it  may  become  an  important  acquisition  to 
the  public. 

(Uses.)  This  earth  is  employed  in  the  fulling  of  cloth.  It  de- 
prives the  cloth  of  the  grease  or  oil,  which  has  been  employed  in  its 
manufacture,  and  thus  enables  its  fibres  to  curl  and  intertwine  during 
the  fulling.     The  cleansing  property  of  tliis  earth  depends  entirely 

on   its  alumine,  which   readily  absorbs  the  grease. The  essential 

properties  of  good  Fuller^s  earth  are  a  susceptibility  of  being  diffused 
through  water  without  forming  a  paste,  and  a  great  degree  of  fineness, 
which  is  indicated  «by  the  high  polish  it  receives,  when  rubbed  by 
the  finger  nail.  Unless  the  particles  of  silcx  are  extremely  fine,  the 
cloth  would  receive  injury  by  friction  against  them.  A  mixture  of 
oxide  or  sulphuret  of  iron  is  injurious. 

11.  BOLE.*  KiRWAv.  Jameson.    This  appears  to  be  a  fine  Clay, 

*  Bol  Werner.  Hautmonn,  Sr^clumU  Variety  of  Arple  oezeose.  Hauy.  Varietj  of  Ocn  roofe* 
Brmtgnimf.   Bole.  AUdn.  PhUUp9. 


oflen  highly  colored  by  iron.  Its  color  is  reddish  yellow  of  Tarious 
shades,  often  with  a  tinge'  of  brown,  sometimes  passing  to  reddish* 
yellowish,  or  blackish  brown,  flesh  red,  or  yellowish  white.  It  is 
opaque,  or  a  little  translucid,  especially  at  the  edges,  in  the  red  and 
yellow  varieties. 

It  is  compact ;  and  its  fracture  is  conchoidal,  glimmering,  or  dull, 
and  sometimes  earthy.  It  is  brittle,  feels  yery  smooth,  or  a  little 
unctuous,  and  receives  a  polish  from  tlie  finger  nail.  It  adheres 
more  or  less  to  the  tongue,  and  yields  an  argillaceous  odor,  when 
moistened  by  the  breath.  Its  spedfic  gravity  extends  from  1.40  to 
2.00.  (Kim WAV,) 

In  water  it  falls  to  powder,  but  does  not  form  a  paste. 

By  the  action  of  heat  \t  usually  becomes  dark  red  or  even  black« 
ish,  and  is  rendered  magnetic.  The  Bole  of  Lemnos  melts  into  a 
dark  colored  frothy  slag.  In  a  specimen  from  Lemnos,  Klaproth  found 
silex  66.0,  alumine  14^,  water  8.5,  oxide  of  iron  6.0,  soda  3.5,  lime 
and  magnesia  0.5  ;=99. 

Its  fusibility  and  its  physical  characters  will  serve  to  distinguish  it 
from  lithomarge. 

(Geological  sUuatum  and  LocaliHes.)  Bole  is  sometimes  c^mnected 
iritk  basalt  and  wacke.  The  Boles  of  Armenia  and  of  the  island  Lem- 
nos in  the  Archipelago  have  been  most  celebrated.  That  of  Lemnos'*^  is 
diy  to  the  touch,  and  has  an  earthy  fracture.  It  is  dug  once  in  a  year 
la  Ihe  presence  of  the  clergy  and  magistrates.  It  is  formed  into  small 
masses,  and  impressed  with  the  seal  of  the  Grand  Seignior  or  governor 
of  the  island.  Hence  the  name  terra  sigiUata, — ^Near  Estremoz  in 
Portugal,  where  it  is  made  into  porous  vessels  for  cooling  water  or 
wine,  to  which  it  communicates  a  peculiar  taste,  particularly  agreeable 
io  the  females  of  that  country,  who  sometimes  chew  this  earths— >The 
JBole  of  Sienna  in  Italy  adheres  strongly  to  the  tongue,  becomes  brown 
i&  tiie  fire,  and  is  not  easily  fusible. 

Boles  were  formerly  employed  in  medicine  as  an  astringent.  They 
are  now  used  as  a  pigment  According  to  Bergman,  the  Bole  of  Lem- 
nos is  detersive,  like  Fuller's  earth. 

12.  REDDLE.t  Kir  TV  AN.  AiKiN,  It  occurs  in  opaque  masses,  having 
a  compact  texture.  Its  color  is  red  of  different  shades,  as  brownish 
red,  cherry  or  blood  red,  and  sometimes  nearly  brick  red.  It  soils*the 
fingers,  and  leaves  on  paper  a  distinct,  lively  red  trace.  Its  streak  also 
b  usually  of  a  brighter  red,  than  its  fracture.  Its  general  structure  is 
slaty,  and  its  cross  fracture  earthy  or  conchoidal,  and  dull.  . 

*  Splmgide.  Jameftn,    Lemnian  Earth* 

t  Hoethel.  Werner,    Variety  of  Oere  roageb  BrMgidarU    Le  Cmyon  imige*  JracAanf*   Argile 
roane  graphiqiw.  irony.  Rothd.  Umtemamim   Red  Chatt.  Jtemwtii.  PMtSpi, 
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Its  hardness  differs  but  little  from  that  of  chalk.  It  is  usually  dry 
or  even  rough  to  the  touch,  adhering  rather  strongly  to  the  tongue, 
and  yielding  an  argillaceous  odor.  Its  specific  gravity  varies  from 
S.1S  to  3.93.    In  water  it  falls  to  powder,  but  does  not  form  a  paste. 

When  exposed  to  heat,  it  assumes  a  deeper  red  or  blackish  color ; 
and,  according  to  Rirwan,  melts  at  139^  W.  /  This  mineral  differs 
from  Bole  by  containing  more  oxide  of  iron,  and  hence  its  greater 
specific  gravity.  It  contains  more  clay,  than  red  iron  ochre,  into  which 
however  it  gradually  passes,  and  has  even  been  arranged  with  the  ores 
of  iron,  although  it  is  never  smelted  as  such. 

It  is  usually  found  in  small  beds  or  irregular  masses  in  argillite,  and 
particularly  in  the  more  recent  formations^ — It  occurs  also  in  graywacke 
slate,  sandstone,  and  limestone. — ^This  mineral  is  explored  chiefly  in 
Germany  and  France. 

In  Nova  Scotia,  it  occurs  on  the  banks  of  pioneer's  island. 
In  the  United  States.    In  Missouri,  Washington  County,  dark  red, 
forming  a  bed  of  considerable  extent  (Schoolcraft.) — ^In  VirgiMiat 
near  Madison's  cave.  (Sbtbert.) 

(Uses.)  It  is  employed  in  making  crayons  or  pencils  for  drawing. 
The  coarser  varieties  are  used  by  the  carpenter.  In  making  these 
crayons,  the  Reddle  is  sometimes  reduced  to  powder,  washed  in  water, 
ibrmed  into  a  paste  with  a  solution  of  gum  Arabic,  moulded  into  cyl- 
inders, and  then  slowly  dried  in  the  shade.  They  are  improperij 
called  red  lead  pencils ;  and  the  mineral  itself  is  often  called  Bei 
Chalk. 

13.  YELLOW  EARTH.*  KiRWAti.  Jameson,  Its  color  is  ochrc  yel- 
low, either  light  or  dark.  It  is  very  soft,  and  sometimes  friable.  It 
soils  the  fingers,  and  leaves  a  trace  on  paper.  It  is  smooth  or  a  little 
unctuous  to  the  touch,  receives  a  high  polish  from  the  finger  nail,  ad- 
heres very  considerably  to  the  tongue,  and  yields  an  argillaceous  odor. 
Its  fracture  is  earthy  or  a  little  conchoidal,  and  dull.  In  water  it  fall» 
into  fi*agments  and  eventually  into  powder,  but  it  does  not  form  a. 
paste.    Its  specific  gravity  is  about  2.24. 

When  sufficiently  heated,  it  becomes  distinctly  red,  by  which  it  i» 
distinguished  from  yellow  iron  ochre  ;  it  melts,  according  to  Rirwan*, 
at  159**  W. 

It  sometimes  occurs  in  thin,  horizontal  beds  between  banks  of  sand, 
being  covered  by  Potter's  Clay  or  sandstone. 

(localities.)  In  the  United  States,  it  occurs  in  Pennsylvania^ 
Northampton  County,  near  Fort  Allen  ; — and  in  JWtr  Jersey,  ai^ 
Batsto.  (Setbert.) 

*  Gelbe  Erde.  Werner*  Batumanih   ArgUe  oerwie  jtane.  Bayy,   Octe  jauie.  Brw^gnigrt.   L^ 
Terre  jaune.  Er^chantk 
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(Uses.)  It  is  sometiines  employed  in  its  natural  state  as  a  yellow 
paint ;  but  is  more  frequently  converted  into  red  by  calcination,  and 
Bold  under  the  names  of  Prussian  red,  EnglWi  red^  &c.  Brongniart 
says,  that  the  English  red,  used  in  polishing  gold,  &c*  is  a  pure 
oxide  of  iron. 

14.  UMBEJU*  KiRtVAH.  Jamsson.  Its  coloT  is  browu,  sometimes 
yellowish  or  blackish  brown.  Its  texture  is  usually  fine  and  compact, 
and  its  fracture  even,  or  slightly  conchoidal,  and  sometimes  earthy. 
It  is  dull,  or  has  a  glimmering,  and  sometimes  resinous  lustre.  It  soils 
the  fingers,  feels  dry,  receives  a  polish  from  the  finger  nail,  and  adheres 
to  the  tongue.  Its  specific  gravity  is  about  2.0.  In  water  it  falls 
to  pieces. 

When  slightly  heated,  it  becomes  reddish,  but,  by  an  increase  of 
heat,  is  again  rendered  brown,  and  at  length  becomes  hard  with  a 
black,  shining  surface.  It  melts  at  a  very  high  temperature  into  a 
dark  brown  glass.  It  contains  silex  13,  alumine  5,  6xide  of  iron  48» 
of  manganese  20,  water  14.  (KLAPRoTH.)'^li  has  been  confounded 
with  the  earth  of  Cologne,  which  is  an  earthy  Lignite,  and  yields  a 
bituminous  odor,  when  heated. 

It  is  found  at  Nocera,  in  Spoletto  or  Umhria  ;  and  Jience  its  name. 
The  Umber  of  commerce  comes  chiefly  from  the  isle  of  Cyprus,  where 
it  occurs  in  beds. 

It  is  employed  in  painting,  and  sometimes  in  the  coloring  of  por* 
celain. 

APPENDIX; 

containing  minerals^  which  have  not  been  analyzed^  and  eonceming 

most  of  which  very  little  is  known* 

Species  X.    AMBLYGONITE.    Jameson. 

Amblygonit.  Breithai^. 

It  occurs  both  massive,  and  in  oblique-angled  four-sided  prisms. 
Its  structure  is  foliated,  parallel  to  the  sides  of  a  prism,  whose  angles 
are  about  106^  and  74°.  Its  lustre  is  shining  and  vitreous ;  and  its 
fracture  uneven.  It  is  easily  broken ;  but  its  hardness  is  equal  to  that 
of  feldspar.  Its  color  varies  from  greenish  white  to  mountain  or 
celandine  green ;  and  its  surface  is  marked  with  reddisfi  and  yellowish 
lnt)wn  spots.  It  is  translucent,  sometimes  at  the  edges  only.  Its 
specific  gravity  is  about  3.0£. 

Before  the  blowpipe,  it  easily  melts  with  intumescence  into  a  white 
enamel,  and  phosphoresces  with  a  reddish  yellow  light. 

*  Ocre  broot  BrwgnUu^,    ArgUe  ocreoN  Imuu  Hauy%  Umber.  FhtlUpr* 
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It  is  kmad  wmr  Pcnig^  is  Suubj,  in  gnnite  irith  topaz  and 
tanmaliBe. 

Its  name  is  frm  tte  Gre^  mfiC^wymmi,  aUadipg  to  die  bluitiie« 
af  itsd^es. 

SPECIES  SL    BERGMANTTB.    Hjur.  Bmovgitijmt. 

Ite  masses  are  composed  of  fibres  or  needles,  sometimes  cnired, 
interlaced,  or  confusedly  grouped,  and  sometimes  diyerging  or  radiat- 
ing from  a  centre.  The  fibres  are  often  so  doselj  applied,  that  the 
texture  becomes  nearljr  compact  Some  of  the  needles  have  a  foliated 
stroctnre.  Its  shaqp  fragments  scratch  g^ass,  and  even  quartz  in  a 
alight  d^;ree.  Its  colors  are  greenish  or  grayish  white,  and  deep 
gray,  sometimes  with  a  tinge  of  yellow  or  red.  It  is  translucent  at 
the  edges.    Its  specific  grsTity  is  2^. 

A  fragment,  exposed  to  the  flame  of  a  candle,  or  placed  on  a  hot 
coal,  becomes  white  and  friable.  It  melts  by  the  blowpipe  into  a 
white,  translucent  glass. 

It  b  found  at  Frederickswam,  in  Norway,  with  reddish  feldspsr 
and  quartz. 

8pbcies5.    CEREOLITE.    De  Dree.  Lucas. 

This  substance  resembles  tror,  the  softness  of  which  it  ofioi 
possesses ;  and  hence  its  name. 

It  is  brought  from  Lisbon,  ProTence,  Corsica,  Dauphiny,  and  Sax- 
ony^— It  has  sometimes  been  confounded  with  steatite. 

Species  A.    CHLOROPH^ITE.    Mjc  Cullocs. 

This  rare  mineral  occurs  in  nodules,  often  round,  and  varying  in 
size  from  that  of  a  radish  seed  to  that  of  a  pea.  When  recently 
broken,  its  color  varies  from  a  transparent  yellowish  green,  like  ^at 
of  chrysolite,  to  a  dull  muddy  green,  like  that  of  steatite.  In  a  few 
hours,  it  turns  darker,  and  shortly  becomes  black,  assuming  the  aspect 
of  jet  or  black  chalk,  according  to  the  degree  of  lustre  and  transparen- 
cy. Hence  its  name  from  the  Greek  x^C^>  gr^^>  and  ^i«f,  blackish. 
Notwithstanding  this  change  of  color,  which  sometimes  penetrates  to 
the  tlepth  of  an  inch,  small  fragments  of  the  altered  mineral  still 
transmit  light,  either  green  or  brownish  orange.  Its  powder  is  snuff 
brown,  or  muddy  olive  greenw— Its  fracture  is  generally  conchoidal, 
and  its  structure  sometimes  a  little  granular.  It  is  brittle,  and  maj 
be  scratched  by  a  quill.    Its  specific  gravity  is  2.02. 

It  remains  unchanged  before  tlie  blowpipe. 

It  is  found  in  Scotland,  in  the  isle  of  Rum,  and  in  Fife,  in  amyg- 
daloid.—Also  in  Iceland. 
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8PECIE5  5.    CHUSITGL    BsoNCNiAjtr.  Bmocbant. 

Chunte.  Smutunt*  Lueaa.  PldUipt, 

lliis  mineral  is  wax  or  greenish  yellow,  and  translucid.  It  is  soft; 
and  rather  brittle.  Its  fracture  is  sometimes  granular,  and  sometimes, 
even,  with  a  resinous  lustre. 

It  is  easily  fusible  bj  the  blowpipe  into  a  translucid,  yellowish 
white  enamel,  containing  a  few  bubbles. 

It  was  first  found  by  Saussure  in  small  masses  in  the  caTities 
of  porphyry  or  basalt,  near  Limboui^  in  Grermany.  He  has  also  found 
it  in  indurated  clay^ — It  is  by  some  considered  a  decomposed  olivine. 

8PECIBS  6.    CONITE.    Jameson,  BEosaruar. 

Cooite.  Lueiu,  PhUUpt.    Konit,  FireUlebetu 

Little  is  known  concerning  the  mineral  or  minerals,  to  which  thit 
name  haa  been  applied. 

The  Conite  of  Schumacher  occurs  in  masses  with  an  uneven^ 
splintery,  or  imperfectly  conchoidal  fracture,  nearly  or  quite  dull. 
It  scratches  glass,  and  gives  sparks  ¥dth  steel.  Its  color  is  gray, 
grayish  or  reddish  white,  yellowish  or  greenish  gray,  its  surface  being 
sometimes  invested  with  a  brownish  coat  It  is  opaque,  or  transluceat 
at  the,  edges.    Its  specific  gravity  is  between  2.8  and  3.0. 

According  to  Haiiy  and  Lucas,  this  Conite  appears  to  be  a  mix-. 
ture  of  carbonate  of  lime  and  quartz,  and  resemblea  the  Siliceoalct- 
of  Saussure. 

It  has  been  found  in  Sweden  and  Iceland. 

Another  mineral,  recently  discovered  by  Dr.  Mac  Culloch,  has  also 
received  the  name  Conite. 

It  exists  in  the  form  of  a  rough,  white  powder;  and  hence  iti| 
xiam^  from  the  Greek,  tuft^,  powder.  It  is  not  sufficiently  hard  tQ 
^cratch  glass. 

Before  the  blowpipe,  it  melts  almost  as  easily  as  glass,  into  ^ 
"transparent,  colorless  bead.  It  does  not  effervesce  in  acids ;  but  ita 
:fiiaibility  is  destroyed  by  the  action  of  sulphuric  acid.— It  does  not 
^ppei^r  to  be  the  result  of  decomposition. 

It  occurs  in  Mull  and  some  other  parts  of  Scotland,  in  cavities  ia 
^unygdaloid,  with  analcime,  prehnite,  &c. 

Species  7.    DESMINE.    JiTosE,  Lucas. 
'   It  crystallizes  in  little  silken  tufts,  which  accompany  spinellane  ia 
"the  lava  of  the  extinct  volcanoes  on  the  banks  of  ^e  Rhine. 

Species  8.    FAHLUNITE. 

This  name,  derived  from  that  of  Fahlun  in  Sweden,  has  been  lapplied 
"to  several  different  minerals.  By  Karsten,  the  Gahnite  is  called  Fah- 
lunit. — By  Swedenstiema,  the  same  name  is  given  to  •  ouAeral*  fouac^ 
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at  Fahlun,  in  talc  slate.  It  occurs  in  yellowish  brown  masses,  which 
sometimes  appear  to  be  six-sided  prisms.  It  is  translucent  at  the 
edges;  considerably  hard;  and  has  an  uneven  fracture,  sometimes 
hi^lj  'dtreous. 

A  mineral,  called  black  Fahlunite,  or  Triklasit  of  Hausmann, 
yielded  Hisinger  silex  46.79,  alumine  26.73,  water  13.50,  magnesia 
2.97,  oxide  of  iron  5.01,  of  manganese  0.43  ;= 95.43. 

Species  9.    FREISLEBEN.    DeMoll.  Lucas. 

Its  color  is  bluish  gray,  or  blue.  It  has  a  foliated  structure,  with 
a  shining  lus|re;  and  scarcely  scratches  carbonate  of  lime.  It  is 
brittle ;  and  soft  to  the  touch. 

8PECJBS  10.    FUSCITE.     Schumacher. 

Fiudte.  Br9ngnUtrU 

It  occurs  in  opaque  prisms,  having  four  or  six  sides,  and  an  uneven 
fracture,  its  color  is  greenish  or  grayish  black ;  its  powder  is  whitish 
gray.     It  is  soil ;  and  its  specific  gravity  extends  from  2.5  to  3.0. 

It  is  infusible  by  the  blowpipe,  but  its  surface  is  rendered  shining. 
It  bears  some  resemblance  to  the  Finite. 

It  is  found  near  Arendal  in  Norway,  in  quartz,  accompanied  \xj 
feldspar  and  brown  spar. 

The  name,  Fuscite,  has  also  been  given  to  a  mineral,  which  is  by 
some  referred  to  Gabronite  or  Scapolite. 

Species  11.     HAYDENITE. 

Dr.  Mac  Culloch  remarks,  that  it  is  better  to  erect  a  species,  though 
it  should  afterwards  prove  a  variety  of  some  known  substance,  than  to 

neglect  the  obscure  characters,  which  minerals  often  present. In 

coincidence  with  these  views,  we  have  applied  the  name,  which  stands 
at  the  head  of  this  species,  to  a  mineral,  recently  discovered  by  Dr. 
Hayden,  of  Baltimore. 

It  occurs  in  reddish  or  garnet  colored  crystals,  whose  form  is  cubic 
or  slightly  rhombic,  and  whose  faces  vary  from  -I-  to  ^  of  an  inch  square. 
It  is  very  liable  to  decomposition,  becoming  spongy,  or  porous,  but  still 
retaining  its  form. 

Before  the  blowpipe  it  melts  with  some  difficulty  into  a  yellowish 
enamel.  It  is  soluble  in  hot  sulphuric  acid,  and  the  solution  yields 
small,  white,  prismatic  crystals,  almost  equal  in  mass  to  the  quantity 
dissolved.  Whife  dissolving,  it  produces  at  first  a  curdled  mass,  and 
afterwards  the  solution  is  clear. 

It  is  found  in  the  United  States,  in  Maryland ,  about  \\  mile  from 
Baltimore,  in  the  fissures  of  gneiss,  associated  with  zeolite,  lenticular 
carbonate  of  iron,  &c.  (HAroEif.) 
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Species  12.     HELVIN.     Werner.  Phillips. 

It  occurs  in  regular  tetraedrons,  whose  solid  angles  are  usually 
truncated.  Its  crystals  are  also  described  as  acute  rhombs,  truncated 
on  the  two  summits  by  faces  perpendicular  to  the  axis,  the  plane  angles 
of  the  rhomb  being  about  08°  and  112''.  It  has  a  compact  texture,  and 
is  softer  than  glass.  It  is  opaque,  or  feebly  translucent.  Its  color  is 
yellowish,  passing  to  brownish  yellow,  or  pale  yellowish  brown.  Its 
specific  gravity  is  nearly  3.00. 

Before  the  blowpipe,  it  easily  melts  into  a  blackish  brown  enamel  or 
glass.    Its  powder  is  not  attacked  by  cold  acids. 

It  is  found  near  Schwartzenberg,  in  the  Erzgebirg,  disseminated  in 
blackish  green  chlorite,  and  associated  with  sulphuret  of  zinc,  and 
fluate  of  lifne. 

Its  name  is  derived  from  the  Greek  i^A<«(,  the  sun,  in  allusion  to  its 
yellow  color. 

Species  13.     HUMITE.    Bournon. 

Humite.  Jamefiu  PhiUifii. 

It  occurs  in  small,  reddish  brown,  transparent  octaedrons,  whose 
angles  and  edges  are  much  modified  by  truncation  and  bevelment  It 
has  a  shining  lustre,  and  scratches  quartz  with  difficulty. 

At  Somma  near  Naples,  it  occurs  in  a  rock,  composed  of  gray 
granular  topaz,  greenish  yellow  topaz  both  in  grains  and  crystals, 
and  of  mica,  &c. 

Its  name  is  in  honor  of  Sir  Abraham  Hume. 

Species  14.     LIMBILITE.    Saussure. 

Umlnlite.  PhUUitt,  Luctu. 

Its  color  is  honey  yellow,  often  with  a  shade  of  brown ;  its  texture 
compact ;  and  its  fracture  a  little  conchoidal.    It  easily  scratches  glass. 

Before  the  blowpipe,  it  melts  into  a  compact,  shining  black  enamel. 

It  has  been  considered  an  altered  olivine ;  but  its  hardness  and 
fusibility  are  objections  to  this  arrangement. 

It  occurs  in  irregular  grains  in  porphyry  or  basalt,  in  the  hill  of 
Limbourg,  in  Suabia. 

Species  15.     SIDEROCLEPTE.    Saussure.  Brocujnt. 

Sid^depte.  Brmgniart,  Phillip*, 

It  is  yeilowisli  green,  translucid,  and  so  soft,  that  it  may  be 
scratched  by  the  finger  nail.  It  occurs  in  reniform  or  botryoidal 
masses,  sometimes  grouped,  and  having  an  even  fracture  with  a  feeble 
resinous  lustre. 

Before  the  blowpipe  it  becomes  black,  either  entirely  or  in  spots, 
and  shining,  but  is  scarcely  fusible. 

It  was  found  by  Saussure,  in  Limbourg,  in  the  cavities  of  basalt 
or  lava* 
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Spscibs  16.    SPH^RULITE.    Jamesoh. 

It  occurs  in  spherical  masses  or  grains,  and  sometimes  in  concre- 
tions, composed  of  radiating  fibres.  It  is  brittle ;  and  its  fracture  is 
even  or  splintery,  and  nearly  or  quite  dulL  It  scratches  quartz  with 
difficulty ;  and  its  specific  gravity  is  about  2.45«*-Its  colors  are  brown 
and  gray ;  and  it  is  opaque,  or  translucent  at  the  edges. 

It  is  almost  infusible. 

This  mineral,  near  Schemnitz  in  Hungary,  is  imbedded  in  pearl- 
stone  ;  and  near  Meissen  in  Saxony,  in  pitchstone. — In  Iceland,  it  aLao 
occurs  in  pitchstone. 

8PBCIES  17.    SPINELLANE.    Hjur.       f 

Spiiiellane.  Jamei0n»  PhUUfn,  Luetu* 

It  occurs  in  hexaedral  prisms,  terminated  by  three-sided  pyramids, 
whose  edges  are  truncated  by  elongated,  hexaedral  planes.  The  faces 
of  the  pyramid  are  rhombic,  and  stand  on  alternate,  but  difTeren^ 
lateral  edges  of  the  prism  at  each  extremity.  The  primitive  form  is 
an  obtuse  rhomb  with  angles  of  about  lir""  SO'  and  62''  SO'*  It 
scratches  glass;  and  has  a  blackish  brown  or  brownish  blue  color. 

Before  the  blowpipe  it  becomes  white,  and  easily  melts  into  a  veij 
porous  enamel. 

It  is  found  on  the  border  of  the  lake  Laach,  department  of  the 
Bhine  and  Moselle,  in  a  rock,  composed  of  glassy  feldspar,  quartz, 
hornblende,  mica,  and  magnetic  iron« — it  has  also  been  found  near 
Cape  de  Gat,  in  Spain. 

Species  18.    SPINTHERE.    HAur. 

SpinUwre.  Jamewfu  Luau,  PhiUip*, 

Its  color  is  greenish  gray ;  and  its  crystals  at  first  view  resemble 
green  axinite.  Their  form  is  an  irregular,  double  four-sided  pyramid, 
whose  summits  are  obliquely  truncated.  They  are  small,  and  have 
a  strong  lustrew— This  mineral  has  a  foliated  structure ;  is  translucent 
at  the  edges ;  and  too  soft  to  scratch  glass. 

It  is  easily  melted  by  the  blowpipe. 

It  has  been  found  in  the  department  of  Isere,  France,  its  crystals 
being  attached  to  calcareous  spar. 

This  mineral  is  by  some  considered  a  variety  of  silico-calcareous 

oxide  of  titanium. 

« 

Species  19.    THULITE.    Jameson. 

This  name  has  been  given  to  a  rare  mineral,  which  is  hard,  and 
has  a  peach  blossom  red  color. 

It  is  found  in  Norway,  at  Souland,  with  blue  idocrase."— Also  in 
Greenland. 
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ELEMENTARY  TREATISE 

ON 

MINERALOGY. 


CLASS  m. 

Combustibles. 

All  the  minerals,  which  belong  to  this  class,  combine  with  oxjgeii» 
and  undergo  combustion.  Their  physical  properties  sufficiently  dis- 
tinguish them  from  metals,  which,  strictly  speaking,  are  also  combusti- 
bles.—They  are  sometimes  gaseous,  sometimes  liquid,  and  sometimes 
solid.  In  general,  they  have  a  low  specific  gravity,  and  are  easily 
broken.  They  are  seldom  crystallized.  Their  colors,  in  most  cases, 
depend  on  the  nature  of  the  mineral,  are  hence  few  in  number,  and 
form  important  characters;  they  are  usually  some  shade  of  black, 
brown,  or  yellow. 

Carbon,  hydrogen,  and  sulphur,  either  singly  or  in  combination  with 
each  other,  constitute  the  principal  ingredients  of  these  combustibles ; 
a  little  oxygen,  or  iron,  or  some  earth  is  often  present. 

Species  1.    HYDROGEN  GAS. 

This  gas  is  twelve  or  thirteen  times  lighter,  than  atmospheric  air. 
It  takes  fire  on  the  approach  of  flame,  and  burns  silently,  unless  min- 
gled in  certain  proportions  with  air  or  oxygen,  in  which  cases  it  bums 
with  an  explosion.  This  gas,  seldom  or  never  found  pure,  usually 
holds  carbon  or  sulphur  in  solution,  thus  forming  the  two  following 
subspecies. 

Subspecies   1.  Cauburetted  Htdrooen  Gas. 

It  is  lighter  than  air,  but  heavier  than  pure  hydrogen  gas.  The 
color  of  its  flame  is  bluish,  yellowish  white,  or  -  white,  according  to 
tlie  intensity  of  the  combustion,  and  the  proportion  of  carbon,  &c. 
When  exploded  with  air  or  oxygen,  the  products  are  water  and 
carbonic  acid.— It  is  composed  of  hydrogen,  carbon,  and,  perhaps 
in  most  cases,  of  oxygen ;  and  is  often  mixed^  with  carbonic  acid, 
or  common  air. 
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482  suLPHURErrED  hydrogen  gas. 

This  gas  is  often  disengaged  from  wet  marshes,  where  vegetables 
are  decomposing ;  it  is  found  also  in  caverns  in  volcanic  countrie« ; 
also  in  mines,  particularly  of  coal,  and  is  bj  miners  called  Fire  damp* 
—In  Italy,  near  Pietramala,  this  gas  constantly  issues  from  a  space 
about  6  feet  in  diameter,  covered  with  loose  fragments  of  limestone, 
&c.  The  flame  appears  on  and  between  these  stones ;  has  a  clear 
yellowish  white  color;  and  rises  in  very  dry  weather  only  a  few 
inches,  but,  after  wet  weather,  it  sometimes  ascends  two  feetaboye 
the  ground.  (Ferbbs,  quoted  by  Murray.) 

Subspecies  2.    Sulphuretted  Hydrogen  Gas. 

This  gas  is  a  little  heavier  than  air,  and  has  a  peculiar  odor, 
somewhat  resembling  that  of  rotten  eggs.  It  bums  with  a  bluish  or 
reddish  blue  flame,  and  deposites  sulphur  on  the  sides  of  the  vessel. 
Mixed  with  about  an  equal  bulk  of  oxygen  gas,  it  bums  with  explo- 
sion, producing  water  and  sulphurous  acid ;  but  with  a  small  quantity 
of  common  air  it  bums  without  explosion.  li  is  absorbed  by  water, 
vhich  hereby  acquires  the  odor  of  the  gas,  and  a  nauseous  taste.  It 
precipitates  metallic  solutions,  and  tarnishes  the  white  metals ;  hence 
it  blackens  paper,  which  has  been  previously  dipped  in  a  solution  af 
iicetate  of  lead. — It  is  composed,  as  its  name  indicates,  of  hydrogen 
and  sulphur. 

It  is  frequently  found  in  places,  where  pyrites  are  decomposing ;  in 
pits  of  water,  which  contain  putrid  animal  substances ;  and  in  caverns 
near  beds  of  volcanic  sulphur. 

This  gas  is  very  abundant  in  certain  mineral  waters,  and  charac- 
terizes those,  which  are  called  hepatic  or  sulphuretted  waters  ;  such  as 
the  Harrowgate  water,  in  Yorkshire,  England. — Similar  waters  exist 
in  many  parts  of  the  United  States,  and  are  sometimes  strongly  im- 
pregnated with  the  gas. 

Sulphuretted  waters  often  contain  saline  ingredients.  They  are 
drunk  as  deobstments,  or  applied  externally  in  cutaneous  diseases. 

(Localities.)  The  two  gases  just  described  are  most  abundant  in 
volcanic  countries,  or  in  mines ;  but  they  are  by  no  means  confined 
to  such  situations.     Hydrogen  gas  is  disengaged  in  many  places  in 

Italy,  particularly  in  the  environs  of  Modena,  Barigazzo,  &c. In 

France,  near  St.  Barthelemi,  department  of  Isere,  a  gas  issues  from 
a  pond  and  from  fissures  in  the  surrounding  earth;  it  has  no  odor, 
but  takes  fire  on  the  approach  of  a  lighted  candle,  and  sometimes 
continues  to  bum  for  several  mouths.  It  proceeds  from  a  gray, 
friable,   argillaceous   slate,   and   the    mountains    in   the  vicinity  are 

calcareous. Near  the  Caspian  sea,  an  inflammable  gas  issues  from 

the  earth  in  such  abundance,  that  the  inhabitants  employ  it  as  fuel 
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for  preparing  their  food,  or  even  for  burning  limestone.  CBnoNc- 
niAitr.J^-An  Campania,  is  a  spring,  whose  waters,  impregnated  with 
sulphuretted  hydrogen,  sometimes  fail ;  and  the  gas  then  rashes  with 
violence  from  the  earth. 

In  the  United  States.  Tn  Virginia^  on  the  banks  of  the  Great 
Khihawa,  near  the  mouth  of  the  Elk,  is  a  large  mass  of  soft,  black 
earth,  into  which  a  pole  may  be  thrust  10  or  15  feet;  and  from  these 
apertures  often  proceeds  a  stream  of  carburetted  hydrogen  gas,  which 
will  continue  to  burn  for  some  time.  (Mac lure,) — In  OhiOy  carburet- 
ted  hydrogen  gas  often  issues  from  fissures  in  shale  or  secondary 
argillite.  When  the  auger,  in  boring  for  salt  wells,  enters  one  of 
these  fissures,  water  and  earth  are  sometimes  thrown  up  above  the 
surface.  These  apertures  sometimes  continue  to  blow,  as  it  is  called, 
for  several  days ;  and  in  some  cases  the  tubes  in  the  well  are  com- 
pressed or  filled  up.  (Jtitatbr.) — In  JVIsw  York,  at  Honeoye,  On- 
tario C/Ounty,  an  inflammable  gas  proceeds  from  a  fissure  in  a  fnable» 
slaty  rock,  whose  surface  is  covered  with  a  bituminous  substance. 
This  gas  has  the  odor  of  putrid  eggs,  takes  fire  on  the  approach  of  a 
lighted  taper,  and  burns  with  a  bluish  flame,  yielding  a  smoke,  whose 
odor  is  like  that  of  burning  coal.  The  earth  above  the  rock  resembles 
that,  on  which  a  coal-kiln  has  been  burned,  and,  when  wet,  adheres 
closely  to  the  shovel,  with  which  it  is  removed.  (Lit  and  PhilosT 
Kepert  v.  i.)—— Between  (^hippewa  and  Niagara  Falls,  at  Steel's 
mills,  an  inflammable  gas  issues  from  the  earth  in  several  places  very 
abundantly.  (Dr.  7?.  Webster,) — !n  th^  town  of  North -East,  Dutchess 
County,  is  a  small  lake,  from  the  bottom  of  which  proceeds  a  very 
pure  inflammable  gas.  (Akerl  r,) 

Species  2.     SULPHUR.    Kirwan. 

Kmtiirfidier  Schwefel.  Werner,    Pritmatie  Salphar.  Janienon.    Souftv.  ffoiiy.  Br§ngniatt»    Le  8ottfi« 
Dati£  Brochant,     SchwefeL  Hmumanru    halphur.  AUdiu  PhUUptk 

This  mineral  is  easily  recognised.  Its  usual  color  is  yellow  with  a 
shade  of  green  more  or  less  distinct,  and  forming  what  is  called  sulphur  '^ 
yellow.  It  also  exhibits  other  shades  of  yellow,  being  sometimes  lemon 
or  wax  yellow,  and  sometimes  orange,  honey,  or  straw  yellow ;  when 
impure,  it  is  often  brownish  or  grayish.  It  is  sometimes  opaque,  usually 
translucent,  and  very  rarely  transparent.  It  possesses  double  refrac- 
tion in  a  high  degree. 

Its  specific  gravity  is  about  2.00;  and  by  friction  it  acquires 
native  electricity.  It  is  very  brittle,  and  sometimes  friable.  When 
heated  by  firmly  pressing  it  in  the  hand,  a  crackling  noise  is  dis- 
tinctly heard.  It  is  tasteless,  and  has  little  or  no  odor,  unless  nibbed 
or  heated. 
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Sulphur  most  commonly  occurs  in  amorphous,  compact  masses, 
whose  fracture  is  uneven,  or  conchoidal,  or  a  little  splintery,  with  a 
lustre  usually  more  or  less  shining,  and  between  resinous  and  adaman- 
tine.— Sometimes  it  appears  in  small  fragments  or  grains,  disseminated 
in  other  minerals^— -Sometimes  also  it  is  ptdveruUfd,  existing  in  the 
state  of  a  loose,  or  slightly  cohering,  dull  powder  in  the  interior  of 
other  minerals,  or  attached  to  their  surface,  particularly  to  that  of  lava. 
—In  some  instances  its  masses  are  radiated ;  and,  when  voUanie^  it 
sometimes  appears  in  stalactical  concretions,  or  under  some  other 
imitative  form. 

<  Sulphur  occurs  also  in  regular  crystals,  whose  predominant  form  is 
an  elongated  octaedron  (PI.  IV,  fig.  32.),  composed  of  two  four-sided 
pyramids,  whose  bases  are  rhombs,  and  whose  sides  are  scalene  trian- 
glfls.  This  is  the  primitive  form  ;  and  nearly  all  its  secondary  forms, 
which  are  not  less  than  eight,  are  produced  by  truncations,  applied  to 
the  summits,  edges,  or  angles  of  the  primitive.  One  of  these  forms  is 
represented  in  PL  IV,  fig.  33,  where  the  truncation  on  the  common 
iMLse  of  the  two  pyramids  is  so  large,  that  the  crystal  may  be  viewed 
as  a  four-^ided  prism,  terminated  by  four-sided  summits.  Sometimes 
the  octaedron  is  cuneiform ;— or  each  summit  is  replaced  by  a  four-sided 
pyramid.  These  crystals,  usually  small,  have  in  some  cases  a  diameter 
<lf  five  inches  ;  their  surface  is  smooth  and  shining. 

(Chemical  characters.)  When  its  combustion  is  slow,  the  flame  b 
bluish  with  a  suffocating  vapor,  which  is  sulphurous  acid.  But,  when 
the  combustion  becomes  rapid,  the  flame  is  white ;  there  is  less  odor, 
and  the  product  is  sulphuric  acid.  Native  sulphur  is  often  contaminat- 
ed with  certain  earths. 

(Geological  sihiation  and  Localities.)  Sulphur  is  sometimes  found 
in  primitive  rocks.  Thus  at  Schwartzwald,  in  Suabia,  it  is  in  veins 
of  pyritous  copper,  which  traverse  granite. — In  the  province  of  Quito, 
a  bed  of  quartz,  containing  sulphur,  is  found  in  a  mountain  of  mica 
slate ;  and  in  the  same  province  are  two  sulphur  mines  in  primitive 
porphyry.  (Humboldt.) 

But  Sulphur,  when  its  origin  is  not  volcanic,  is  found  most  frequentiy 
in  secondary  rocks,  particularly  in  gypsum,  and  those  minerals,  which 
usually  accompany  gypsum.  It  exists  in  irregular  masses,  or  in  crys- 
tals, or  in  veins,  and  sometimes  in  beds,  varying  from  a  few  inches  to 
several  yards  in  thickness.  Thus  in  Sicily,  in  the  vallies  of  Noto  and 
Mazzaro,  it  occurs  in  horizontal  beds  from  two  feet  to  more  than  ten 
yards  in  thickness,  alternating  with  beds  of  gypsum,  and  accompanied 
by  sulphate  of  strontian ;  here  also  are  found  the  largest  crystals  of 
Sulphur. 


auLPHVR.  485 

Sulphur  is  almost  always  accompanied  by  two  or  more  of  the  fol- 
lowing minerals,  viz.  gypsum,  muriate  of  soda,  marl,  or  clay ;  it  is  thus 
found  at  Bex  in  Switzerland ;  in  the  island  of  Sicily ;  at  Wieliczka 
in  Poland,  &c.— Sometimes  it  is  contained  in  carbonate  of  lime,  or 
in  sandstone.  It  has,  in  fact,  been  observed  in  most  places,  where  salt 
mines  or  salt  springs  exist. 

In  Spain,  at  Conil  near  Cape  Trafalgar,  fine  crystals  occur  in 
cavities  in  gypsum  and  clay. — In  Arragon  and  Murcia,  it  forms  beds 
three  or  four  inches  thick  in  gypsum  and  marld — At  Poligny,  depart- 
ment of  Jura,  France,  Sulphur  in  a  loose  or  slightly  indurated  state 
h  embraced  in  tlie  interior  of  lenticular  masses  of  flint.  It  is  a  little 
mixed  with  si  lex. 

Sulphur,  in  crasts  or  thin  beds,  is  sometimes  found  on  thQ  surface 
of  the  soil  in  the  vicinity  of  springs,  whose  waters  contain  sulphu- 
retted hydrogen  gas,  wliich,  when  exposed  to  the  air,  deposites  its 
Sulphur.  In  Siberia,  such  deposites  are  sometimes  worth  coliectioir. 
— It.  may  also  proceed  from  the  decomposition  of  animal  substances, 
or  of  sulphates. 

In  volcanic  countries.  Sulphur  is  very  common.  It  is  found  in 
the  fissures  and  cavities  of  lava  neaf  the  craters  of  volcanoes,  by  the 
heat  of  which  it  has  been  sublimed.  It  exists  in  a  state  of  powder, 
or  in  crusts,  or  in  irregular  masses,  or  in  crystals,  or  in  concretions, 
globular,  staiactical,  &c. — Of  volcanic  sulphur  mines  that  of  the  Solfa 
terrc  near  Naples  is  one  of  the  most  remarkable.  It  is  a  plain,  of 
which  the  greatest  diameter  is  about  400  yards,  surrounded  on  all 
ades  by  steep  rocks,  and  appears  to  have  been  the  crater  of  an 
ancient  volcano.  The  eartli  is  still  warm,  and  through  its  crevices 
Sulphur,  muriate  of  ammonia,  &c.  are  sublimed.  Large  masses  of 
Sulphur  are  sometimes  attached  to  the  sides  of  the  rocks.  M.  Brieslak 
supposes  this  Sulphur  to  arise  from  the  decomposition  of  sulphuretted 
hydrogen  gas,  which  is  here  very  abundant. — In  Iceland,  it  is  some- 
times found  in  large  masses  near  the  surface  of  the  soil,  and  the  earth, 
which  contains  it,  is  constantly  warm.— In  the  islands  of  Guadaloupe, 

Martinique,  Teneriffe,  Java,  &c. In  the  Souffriere  of  Montserrat, 

Sulphur  sublimes  through  the  fissures  of  an  argillaceous  porphyry. 
The  heat  is  so  great,  that  water,  running  on  the  surface,  is  rendered 
boiling  hot.  (Dr.  jyTucENT.) — In  the  island  of  St.  Michael,  near  the 
Hot  sptings,  forming  incrustations  on  the  sides  of  crevices  iji  the 
earth,  and  on  surrounding  minerals.  Fine  crystals  of  Sulphur  are 
found  lining  the  interior  of  fossil  reeds,  which  there  form  a  horizontal 
bed.  CfFEBsrER.J'^lik  the  Island  of  Java,  in  the  crater  of  the  extinct 
volcano  of  Mount  Idienne,  where  is  now  a  Jake  of  sulphuric  acid, 
aative  Sulphur  is  said  to  be  abundant  (Sillimav^s  Joum.  vol.  i.  p.  58.) 
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In  the  United  States.  In  Virgima,  at  the  coal  mines  near  Rich- 
mond, it  rises  in  fumes  through  fissures  in  the  eartli,  and  is  defposited 
in  acicular  crystals  at  the  orifices,  from  which  it  issues*  (QuAMMRtk.) 
—In  Pennsylvania,  Montgomery  County,  at  Barren  Hill,  it  occurs 
granular  or  pulverulent  in  reddish  white  quartz,  and  origiBates  from 
the  decomposition  of  sulphuret  of  iron.  (Schaeffbm.J^^Ih  JVVto  Fork, 
at  Farmington,  the  water  of  Clifton  springs  deposites  Sulphur  in 
grains.  Moss  and  other  vegetables,  over  which  the  water  flows^ 
become  incrusted  with  Sulphur*  (^Jlf/rcH/LL.^— — Also  near  West 
Point,  it  occurs  pulverulent,  and  grayish,  in  the  cavities  of  a  fmu- 
ginous,  granitic  rock*  (Douglass,) 

(Mode  of  obtaining  Sulphur.)  The  Sulphur,  employed  in  com- 
mierce,  is  in  part  collected  in  those  places,  where  it  occurs  native,  as 
in  the  Solfaterra,  Iceland,  Sicily,  &c. ;  but  is  chiefly  extracted  from 
pyrites,  w  the  sulphuret  of  iron  or  of  copper.  Different  processes  are 
employed.  Sometimes  pyrites  and  wood  are  arranged  in  alternate 
layers  in  the  form  of  a  lai^ge,  truncated,  quadrangular  pyramid*  The 
roasting  is  continued  for  several  months,  the  Sulphur  itself  supportiag 
the  combustion,  after  the  wood  is  consumed.  During  this  process^ 
the  Sulphur  sublimes,  and  is  condensed  and  collected  in  hollows  in  the 
upper  part  of  the  pyramid,  whence  it  is  removed  several  times  in  a  day. 

In  other  cases,  the  pyrites  is  reduced  to  a  coarse  powder,  and 
placed  in  earthen  tubes  of  a  conical  form,  or  in  iron  retorts*  where 
the  Sulphur  is  disengaged  and  melted,  and  thence  runs  into  vesseb  of 
water.  It  is  thus  obtained  in  Saxony;  and  900  pounds  of  pyrites 
yield  from  100  to  150  pounds  of  crude  Sulphur,  which  is  further 
purified  by  distillation,  by  which  it  loses  about  one  eighth  of  its 
weight— It  is  then  melted  and  cast  in  woo<len  moulds  into  cylinders^ 
known  in  commerce  by  the  name  of  sulphur  or  roU-britnstone^ — When 
furji^r  purified  by  sublimation,  it  is  called  sublimed  Sulphur  or  flowers 
offg^lphur. 

ae  uses  of  Sulphur  Jn  chemistry,  medicine,  and  the  arts  are 
numerous,  important,  and  suiUciently  well  known. 

Species  S.    BITUMEN.    IIausmahs. 

Bitame.   Hauy,  Brtngniart,     Black  mineral  Retm.  JamesQii. 

Bitumen,  especially  when  a  little  heated,  may  be  recognised  by  its 
peculiar  odor,  which  to  many  persons  is  not  unpleasant.  Some  varie- 
ties a^e  liquid,  others  soft,  and  otlicrs  too  iiard  to  receive  an  impression 
from  the  finger  nail,  but,  at  the  same  time,  very  brittle.  The  liquid 
and  softer  varieties  yield  more  or  less  odor,  even  when  cold.      ' 

The  specific  gravity  of  Bitumen  is  often  below  1.00,  and  never 
exceeds  l.£0,  unless  the  specimen  be  impure.    By  triction  it  acquires 
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negative  electricity.  When  liquid,  it  is  semetimes  yellowish  or 
brownish,  and  sometimes  limpid  and  transparent ;  but  the  more  solid 
varieties  are  black  or  brown. 

It  bums  easily^  yielding  a  thick  smoke,  which  has  a  strong,  peculiar 
odor,  but  not  very  pungent  There  is  sometimes  a  very  small  earthy 
residuum  after  combustion.  The  solid  varieties  are  easily  melted,  but, 
when  cool,  they  are  very  brittle.  Bitumen  yields  little  or  no  ammonia 
by  distillation.  Its  principal  ingredients  are  hydrogen  and  carbon. 
It  is  insoluble  in  water  and  alkohol,  but  combines  with  fixed  and 
essential  oils.  (Muhrat,) 

Bitumen  presents  several  varieties,  most  of  which  evidently  pass 
into  each  other,  proceeding  from  Naphtha,  the  most  fluid,  to  Petro- 
leum, which  is  less  fluid,  thence  to  Maltha,  which  is  more  or  less 
cohesive,  and  thence  to  Asphaltum,  which  is  solid.  Hence  the  char- 
acters of  some  specimens  are  intermediate  between  two  varieties. 

Var.  1.  NAPHTHA.*  KiRWAV.  Jameson.  This  variety  is  fluid  and 
transparent,  a  little  unctuous  to  the  touch,  and  constantly  exhales  a 
strong  bituminous  odor.  Its  colors  are  grayish  or  yellowish  white, 
sometimes  wine  yellow,  or  with  a  tinge  of  green.  It  swims  on  water, 
and  its  specific  gravity  varies  from  0.71  to  0.84. 

It  takes  fire  even  on  the  approach  of  a  lighted  taper,  and  burns  with 
a  bluidi  flame,  yielding  a  thick  smoke,  and  leaving  no  residue.  When 
perfectly  pure,  its  odor  is  feeble ;  it  bums  with  a  white  flame,  and 
undergoes  no  change  by  exposure  to  the  atmosphere.  But,  when  con- 
taminated with  petroleum,  it  absorbs  oxygen,  and  acquires  color.  It 
contains,  according  to  Saussure,  carbon  87.2,  hydrogen  1^8. 

This  is  the  rarest  variety  of  Bitumen,  and  is  seldom  found  perfectly 
pure. 

fLocalUies,)  One  of  its  most  remarkable  localities  is  in  Persia, 
near  Baku,  on  the  western  shore  of  the  Caspian  Sea.  The  soil  is  here 
sandy  and  marly,  and  tlie  surrounding  minerals  are  calcareous.  The 
^aphtlia  is  constantly  rising  in  the  state  of  an  odorous,  inflammable 
\'apor ;  hence,  by  inflaming  this  vapor,  the  inhabitants  obtain  a  perpet- 
ual fire,  which,  being  concentrated  in  earthen  tubes,  is  employed  for 
preparing  food,  &c.  The  Naphtha  is  here  collected  at  the  bottom  of 
pits,  which  are  dug  in  the  surrounding  soil  to  the  depth  of  several 
yards.  It  is  yellowish,  not  perfectly  limpid,  and  requires  distillation. 
—It  is  found  also  on  Mount  Zibio,  near  Modena,  &c.  In  1802,  near 
Amiano,  in  the  Dutchy  of  Parma,  a  spring  was  discovered,  jdelding 
a  yellowish  Naphtha  very  abundantly.  Its  specific  gravity  is  0.84* 
It  is  employed,  instead  of  oil,  to  illuminate  the  streets  of  Genoa. — It 
is  found  also  in  Sicily,  &c. 

*  Variety  of  ErdoLm-rnm  heKuphtt,  Bnehmn.   BitqaB  Naght»  Bm^M^,   BknaeBqirito 
Mmduitrei  Hauy.   Naphtln.  Hmummn.  4Udm  PhiU^ 
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Naphtha  is  employed  in  Persia,  &c  instead  of  oil  in  lamps.  It 
sometimes  enters  into  the  composition  of  certain  varnishes. 

2,  PETROLEUM.*  JliKiN,  Phjllips.  This  Bitumen  is  evidentlj 
an  altered  or  impure  Naphtha;  it  is  less  fluid  and  less  trangparent; 
it  has  sometimes  an  oily  consistence  or  is  almost  viscid.  It  is  nnctnom 
to  the  touchy  and  exhales  a  strong  and  rather  unpleasant  bitaminmis 
odor.  Its  specific  gravity  sometimes  reaches  0.8r.  It  is  translucent 
or  almost  opaque.  Its  colors  are  blackish  lHx>wn  of  various  shadeSy 
reddish  brown,  brownish  yellow,  and  sometimes  greenish  yellow. 

It  burns  easily,  but  less  so  than  naphtlia,  and  exhales  a  very  denser 
black  smoke,  leaving  a  small  earthy  residue.  By  distillation  it  yields 
a  liquid  resembling  naphtha,  and  the  remainder  has  the  conriatence  of 
pitch  and  tar. 

(Geological  sitwUhn  and  Localities,)  This  variety  is  much  more 
abundant,  than  the  preceding.  It  is  found  in  secondary  rocks,  more 
particularly  in  the  vicinity  of  beds  of  coal,  in  the  midst  of  which  or  of 
the  accompanying  minerals  it  has  sometimes  been  seen  to  trickle.  It 
is  often  found  floating  cm  the  water  of  certain  springs ;  and  sometimes 
communicates  an  irised  appearance  to  water,  standing  in  bogs.  Near 
the  base  of  Mount  Vesuvius,  it  has  been  seen  rising  in  a  spring  firom 
the  bottom  of  the  sea.  (Bmibslak.J — ^At  Gabian,  in  France,  Petro- 
leum runs  from  the  earth  with  a  stream  of  water,  on  which  it  floats^ 
and  is  collected  for  commerce.— At  Beckelbronn,  near  Weissemlmrg^ 
it  is  mixed  with  sand  in  the  proportion  of  about  ten  per  cent  Boiling 
water  extracts  from  this  sand  a  glutinous  bitumen,  like  maltha,  from 
which  Petroleum  is  obtained  by  distillation. — In  Italy,  at  Amiano^ 
twelve  leagues  from  Parma,  it  is  extracted  from  a  compact,  greenish 
clay  by  digging  deep  pits  in  the  form  of  an  inverted  cone ;  the  Petro- 
leum collects  at  the  bottom  of  these  pits,  and  is  drawn  up  in  pails.— 
At  Mount  Zibio,  near  Modena,  it  swims  on  the  surface  of  certain 
springs  of  :yater,  situated  at  the  bottom  of  a  valley ;  the  surrounding 
soil  is  composed  of  a  friable  rock,  mixed  with  clay,  limestone,  and  sand, 
and  disengages  large  quantities  of  hydrogen  gas.  In  Transylvania,  it 
occurs  in  most  of  the  salt  mines.— -In  tiie  kingdom  of  Ava,  near  Rain- 
angliong,  it  is  explored  by  digging  deep  p'lts  in  a  hill  containing  coal ; 
in  this  hill  are  about  500  wells,  which  yield  annually  400,000  hogsheads 
of  Petroleum.  (Phillips,) 

In  the  United  States,  there  are  numerous  localities  of  Petroleum, 
of  which  we  select  a  few.  In  Virginia,  on  the  Renhawa. — ^In  JKm- 
tuckfj,  Allen  County,  5  miles  from  Scottsville,  on  a  spring  of  water ; 
it  is  sufiicicntly  liquid  to  bum  in  a  lamp,  is  collected  in  considerable 

*  Erdol.  Werner,  Mineral  Oil.  Jametwu  Petrol.  Kirwan.  Bitumc  Parole.  Rrvngniart,  Lt 
P6trol«,  Br^ehanU  Bitaiae  liqulde  bma  et  noinititi,  /r«vy.   Flunigci  Berg<heer.(  ilau^monfi. 
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quantities,  and  Bells  at  25  cents  a  gallon.  (jEssup.J'^ln  Penn^ha- 
nia,  in  the  western  parts  of  the  states— In  Ohio,  in  the  north  part  of 
Medina  County— on  Duck  Crfeek,  in  Monroe  County,  about  30  miles 
f9>m  Marietta,  and  in  various  othei;  parts  of  the  state.  (ArwArBR.) — 
In  Liverpool,  a  salt  well,  while  boring,  yielded  about  half  a  barrel  of 
Petroleum  daily.  fCo/T.^— In  JV*cto  York,  at  Seneca  Lake,  &o.— -It 
usually  floats  on  the  surface  of  springs,  which,  in  many  cases,  are 
known  to  be  in  the  vicinity  of  coal.  It  is  sometiines  called  Seneca  or 
Genessee  oil. 

(Uses,)  When  purified, rt  is  sometimes  burnt  in  lamps.  Sometimes 
also  it  is  employed  instead  of  tar;  and  in  some  places  is  used  by 
external  application,  as  a  remedy  for  rheumatism,  chilblains,  &c. 

'  Petroleum,  by  exposure  to  the  air,  acquires  a  greater  degree  of  con- 
sistence, and  passes  into  the  following  variety. 

3.  MALTHA.*  This  is  still  less  fluid,  than  the  preceding  variety ;  it 
is  viscid  and  tenacious,  like  pitch,  and  sometimes  almost  solid,  especial- 
ly when  the  weather  is  cold.  It  is  unctuous  to  tlie  touch,  exhales  a 
bituminous  odor  more  or  less  strong,  and  has  a  resinous  lustre.  It  is 
heavier  than  Petroleum,  but  usually  swims  on  water.  Its  color  is 
Mack,  brownish  black,  or  reddish  brown. 

When  burnt,  it  yields  more  smoke, and  soot  than  Petroleum,  and 
leaves  a  greater  residue. 

(Localities.)  it  is  found  in  nearly  the  same  places  as  Petroleum ; 
and  by  exposure  to  the  air  is  said  to  pass  into  Asphaltum.  Near 
Clermont  in  France,  it  is  mingled  with  the  soil,  and  attaches  itself  to 
the  feet  of  those,  who  walk  over  it 

(UsKs.)  It  is  sometimes  employed  for  the  Bame  purposes  as  tar 
or  pitch  on  cables,  in  calking  vessels,  &c.  It  enters  into  the  com- 
position of  varnishes,  designed  to  protect  iron  from  rust,  and  some- 
times forms  an  ingredient  in  black  sealing  wax.  The  ancients  are 
said  to  have  employed  it  as  a  cement  in  the  construction  of-  walls  and 
buildings. 

4.  ELASTIC  BiTUMEN.t  HATcHB^r.  Phillips.  This  Variety  seems 
to  be  intermediate  between  the  softer  and  harder  Bitumens.  It  some- 
times much  resembles  caoutchouc,  or  India  rubber,  in  its  softness,  flexi- 
bility, and  elasticity ;  and,  like  that,  it  removes  the  traces  of  plumbago, 
bat»  at  the  same  time,  soils  the  paper  a  little. 

Sometimes,  however,  it  possesses  but  little  elasticity,  being  merely 
soft;  sometimes  it  is  almost  dry,  and  cracked  at  the  surface,  and 

*  Varietf  of  ErdoU  Werner,  Variety  of  Afinenil  oil.  Jdmenn.  Bitome  MalUia.  Brmgniart,  B'f 
tame  glatineax.  Hmty.    he  Gondron  nunenl,  Br»chant.    Mineral  Tar.  Jtinmatn, 

t  Elattiehes  Erdpeeh.  Werner,  Elaitic  Mineral  Pitch.  Jamtwn,  Aikin,  Bitarae  elastique.  Hauy, 
MrmgniM^   "MmenXCtikontAovu  Kirwqn,   LaPoismbMnleelaitiqae^  BraeAaitf*    nichterElaleriu 
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sometimes  it  has  a  spongy  or  corky  texture.  Indeed  the  same 
specimen  is  sometimes  in  part  elastic,  and  in  part  dry.  Its  Instre 
is  somewhat  resinous. — Its  color  is  brown  of  different  shades,  red- 
dish  or  blackish  brown,  or  hyacinth  red,  and  has  sometimes  a  tinge 
of  green  or  yellow.  It  is  translucent  at  the  edges.  The  softer 
▼arieties  yield  a  bituminous  odor.    Its  specific  gravity  extends  from 

0.90  to  1.23. 

It  bums  with  a  bright  flame  and  bituminous  odor,  and  contains  fiye 
or  six  per  cent,  of  foreign  matter. 

(Localities.)  This  Bitumen  has  been  found  almost  exclusively  near 
Castleton  in  Derbyshire.  It  occurs  in  nodules  in  veins  of  sulphuret 
of  lead,  traversing  compact  limestone,  &c.  and  is  accompanied  by 
quartz,  calcareous  spar,  fluate  of  lime,  asphaltum,  &c. — A  substance, 
much  resembling  elastic  Bitumen,  both  in  external  characters  and  com- 
position, has  been  brought  from  South  America  by  Humboldt. 

5.  ASPHALTUM.*  KiRJVAN,  This  Bitumeu  is  dry  and  solid,  and 
usually  very  brittle,  but  often  too  hard  to  receive  an  impression  from 
the  finger  nail.  It  is  sometimes  in  small  globules.  Its  fracture  is 
more  or  less  conchoidal,  and  shining  with  a  resinous  lustre ;  but  some- 
times it  is  earthiji  or  uneven,  and  nearly  dull.  The  eartliy  variefy 
is  less  hard,  than  the  others,  and  seems  to  be  intermediate  between 
Maltha  and  the  harder  kinds  of  Asphaltum. 

It  is  op^ue  or  slightly  translucent  at  the  edges  ;  and  its  color  is 
black  or  brownish  black,  sometimes  blackish  brown,  or  with  a  tinse 
of  red  or  gray.  It  has  little  or  no  odor,  unless  rubbed  or  heated.  Its 
specific  gravity  extends  from  1.04  to  1.60. 

It  burns  freely,  and  leaves  but  little  residue,  unless  the  specimea 
be  impure.     It  often  contains  a  little  Petroleum.  (HAtcHErr.) 

(Localities,)  In  Judea  it  is  found  on  the  shore,  or  floating  on  tlie 
waters  of  the  Salt  or  Dead  Sea,  sometimes  called  lake  Asphaltites. 
This  Asphaltum,  also  called  Jew^s  pitch ,  is  probably  fluid,  when  it  rises 
to  the  surface  of  the  water,  and  there  becomes  solid.  It  diffuses 
through  the  air  a  disagreeable  odor. — In  the  island  of  Trinidad  is  the 
celebrated  Pitch  Lake  about  S  miles  in  circumference.  Its  surface  is 
covered  with  Asphaltum,  which  is  traversed  by  numerous  and  some- 
times very  deep  crevices,  filled  with  good  water,  which  the  inhabitants 
use,  and  in  which  mullet  and  other  fish  are  caught.  When  visited  by 
Dr.  Nugent,  the  surface  of  this  lake  had  the  color  of  ashes,  and  did  not 
adhere  to  the  foot,  from  which,  however,  it  received  a  partial  impres- 

•  Schlackig«i  Erdperh.  Werner.  Slag^  Mineral  Pitch.  Jameton.  Bitume  loUde.  Haujf.  B»- 
mme  Asphalte.  Br^ngniart,  La  Poix  minerale  scoriae^.  Brechant,  Compact  mineiml  Pitch.  Jikia, 
Compact  Bitumen.  Phillips,    Schlacki;^  B«rfn>ech.  Hautmanru 

tEnlifiesErdpcch. /r<Tfitr.    £artk|' Mineral  Fitch. /aiiie#9n« 
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8ion»  bat  not  so  as  to  render  It  dangerous  io  walk  upon  it.  In  other 
seasons  of  the  jear,  this  Bitumen  must  be  much  softer,  for  pieces  of 
unaltered  wood  were  enveloped  in  it  This  Asphaltum  is  sometimes 
black  and  hard  with  a  dull  conchoidal  fracture ;  but,  in  general,  it  may 
be  easily  cut,  and  its  interior  appears  oily  and  yesicular.  In  the  candle 
it  melts  like  sealing  wax,  and  bums  with  flame,  which  soon  ceases, 
when  removed.  When  mixed  with  oil,  tallow,  or  tar,  it  acquires  fluid- 
ity, and  is  used  as  pitch.  In  one  part  of  the  lake  is  found  Petroleum 
perfectly  fluid.  (JSTugent,) — It  occurs  also  in  Barbadoes;  and  at 
Cape  St.  Antonio  in  the  island  of  Cuba. — Asphaltum  is  found  in  veins 
at  Kamsdorf  in  Saxony,  with  calcareous  spar,  &c.  and  in  Cornwall 
with  the  sulphurets  of  lead,  copper,  &c. — ^Near  Syrsan,  on  the  Wolga» 
it  occurs  in  veins  or  globules  in  compact  limestone.— —The  earthy 
variety  is  found  in  veins,  which  traverse  graywacke  in  the  Harz,  and 
transition  greenstone  at  Prague.  (Jameson.) 

(Uses.)  Tlie  ancients  appear  to  have  employed  both  Maltha  and 
melted  Asphaltum  as  a  cement  in  the  construction  of  buildings,  Itc 
Thus  the  bricks,  of  which  the  walls  of  Babylon  were  constructed,  were 
cemented  by  a  Bitumen,  which  was  found  abundantly  in  that  vicinity 
on  springs;  or  floating  on  the  river  Is,  which  falls  into  the  Euphrates. 
Asphaltum  or  Maltha,  either  pure,  or  mixed  with  a  liquid,  extracted 
from  the  cedar,  was  employed  by  the  Egyptians  in  embalming  dead 
bodies^ — It  is  said  to  protect  the  bottom  of  ships  in  a  considerable 
degree  from  the  attack  of  the  Teredo. 

(Geological  remarks.)  It  appears  that  Bitumen,  though  sometimes 
in  veins,  traversing  primitive  or  transition  rocks,  is  found  most  fre- 
quently in  secondary  rocks  or  earths,  and  chiefly  in  those,  which  are 
calcareous  or  argillaceous.  Other  minerals,  as  limestone  and  shale, 
are  often  impregnated  with  Bitumen.  The  black  limestone  of  Seefield 
in  the  Tyrol  yields  by  distillation  40  or  50  per  cent,  of  Petroleum.— 
Pyrites  is  sometimes  impregnated  with  Petroleum. — It  has  been  re- 
marked, that  those  countries,  which  yield  Bitumen  most  abundantly, 
usually  contain  mines  or  springs  of  muriate  of  soda. 

It  is  generally  believed,  that  Bitumen  has  proceeded  from  the 
destruction  of  vegetables  and  animals  in  the  interior  of  the  earth. 

Naphtha  and  Petroleum  may  very  probably  arise  from  tlie  decom- 
position of  coal,  effected  by  subterraneous  fires,  either  volcanic,  or 
produced  by  the  combustion  of  coal,  or  the  decomposition  of  pyrites ; 
and  these  fluid  Bitumens,  by  exposure  to  the  air,  may  gradually  pass 
into  a  state  more  or  less  solid. 
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APPENDIX  ro  BltUMEJr. 

1.  Retinasphaltum.    HAtCBE^r* 
ReciiuuphAlt.  Aikiiu  PkUUp*.    aeOoitB.  Jdmamu 

Its  color  is  brownish  jellow  of  different  shades*  sometimes  yellowish 
or  dark  brown,  or  with  a  shade  of  red.  It  is  more  or  less  translucent^ 
or  opaque.  It  occurs  in  crusts  or  small  masses,  which  have  an  imper- 
fectly conchoidal  or  uneven  fracture,  with  a  resinous  lustre  somewhat 
shining.  It  is  soft  and  brittle ;  but,  when  recently  taken  from  the  earth, 
is  often  flexible  and  elastic.    Its  specific  gravity  is  I.IS* 

On  hot  iron  it  melts,  smokes,  and  burns  with  a  bright  flame,  exhaling 
a  fragrant  odor,  which  at  last  becomes  bituminous.  It  yielded  Hatch- 
ett  resin  55,  asphaltum  42,  earth  3. 

In  Devonshire,  at  Bovey  Tracy,  it  adheres  to  brown  coal  or  Lignite. 
-»In  Staffordshire,  at  Rowley,  &c.  it  occurs  in  a  coal  formation,  (brmii^ 
layers  about  ^V  ^^  ^^  ^^ch  thick  within  the  coal.  (Fisca.) — ^A  similar 
mineral  has  been  found  in  Saxony,  Moravia,  and  Austria. 

2.  Fossil  Copal.    JAXEsaN, 

Fowl  CoptU  AikUu  PhUUfit,    ffi^ligate  Renn. 

It  occurs  in  pale  yellowish  brown,  irregular  masses  of  modeiite 
aize,  more  or  less  translucent.  It  is  brittle ;  yields  with  ease  to  the 
knife ;  and  has  a  resinous  lustre.    Its  specific  gravity  is  1.05. 

When  heated,  it  exhales  a  resinous,  aromatic  odor,  and  melts  intx^ 
a  limpid  fluid.  In  the  flame  of  a  candle,  it  takes  fire,  and  bums  with, 
a  clear  yellowish  flame.  Before  the  blowpipe,  it  leaves  no  perceptiUi 
residue. 

It  was  first  found  at  Highgate  Hill,  near  London,  in  a  bed 
Uue  clay. — ^It  occurs  also  in  New  Spain,  in  the  district  of  Jutacan* 
(MncuiLL,) 

3.  Hatchetine.     CosrBEAHE, 

The  color  of  this  recently  discovered  substance  varies  from  yellow- 
ish white  to  wax  or  greenish  yellow.    It  is  somewhat  translucent.  oi 
opaque.    It  is  destitute  of  odor,  and  has  about  tlie  hardness  of  si 
tallow.    It  has  sometimes  a  flaky  texture,  like  that  of  spermaceti 
with  a  glistening  pearly  lustre,  and  sometimes  it  is  dull  with  a 
like  that  of  bee's  wax. 

It  melts  in  water  heated  to  170^ ;  and  is  soluble  in  ether. 

It  has  been  found  in  South    Wales,  at  Mezthyr  Tydfil,  wi 
calcareous  spar  and  quartz,  in  a  vein,  traversing  ironstone.  (CoNr 

BEARE.) 
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8PBCIES  4.    AMBER.    Kiritah.  Jambsov. 

B«niitcui.  tfemer,  Hautmann.    Socdn.  Hauy,  Brachant,  Brmgniart.    Amber.  AUdn,  PhUi^, 

The  claims  of  this  substance  to  the  characters  of  a  mineral  are, 
like  those  of  mvjiy  <lther  combustibles,  of  a  secondary  nature. 

Its  color  usually  presents  some  shade  or  tinge  of  yellow,  but  varies 
from  yellowish  white*  to  wax  or  honey  yellow.t  sometimes  intermixed 
with  gray  or  brown  ;  it  also  occurs  reddish  brown,  hyacinth  red« 
reddish  yellow,  and  even  greenish  white,  or  dark  brown.  It  is  translu- 
cent, though  sometimes  very  feebly,  or  is  even  opaque,  and  sometimes 
it  is  transparent.  It  easily  yields  to  the  knif^  but  is  sufficiently  com- 
pact and  hard  to  be  turned  and  polished.  By  friction  it  easily  acquires 
negative  electricity.    When  pure,  its  specific  gravity  is  about  1.08. 

It  occurs  in  grains,  nodules,  or  small  irregular  masses,  and  some- 
times in  stalactites.  It  has  usually  a  compact  texture,  and  a  conchoi- 
dal  fracture,  which  is  sometimes  imperfect  Its  lustre  is  splendent 
or  only  glistening,  and  more  or  less  resinous.  The*  earthy  variety  is 
duU«— ^me  varieties  have  a  slaty  structure. 

(Chemical  characters.)  It  bums  with  flame  and  smoke,  and  with  a 
little  intumescence,  but  does  not  become  very  liquid,  if  the  heat  be 
moderate.  It  exhales,  while  burning,  an  Agreeable  odor,  and  leaves 
bot  little  residue.  It  is  not  easily  soluble  in  oils,  unless  gently 
roasted.  By  distillation  an  empyreumatic  oil,  ^nd  the  succinic  acid 
are  obtained  from  Amber. 

f Distinctive  characters,)  Amber  is  distinguished  by  its  partial 
fusibility  and  less  specific  gravity  from  the  mellate  of  alumine. — It 
•ometimes  perfectly  resembles  copal  in  its  external  characters,  but, 
according  to  Haiiv,  may  be  distinguished  by  tlie  following  experiment. 
If  a  fragment  of  Amber,  attached  to  the  point  of  a  knife,  be  inflamed, 
it  bums  with  some  noise  and  a  kind  of  ebullition,  but  without  becoming 
so  liquid  as  to  flow,  and,  if  it  falls  on  the  table,  it  rebounds  a  little ; 
whereas  a  fragment  of  copal,  in  similar  circumstances,  melts  and  falls 
in  drops,  which  become  flattened. 

Var*  1.  EARTHY  AMBER.!  JAMESON,  It  has  a  dull,  earthy  aspect, 
and  is  more  or  less  friable.  Its  color  is  usually  yellowish  gray,  or  pale 
yellowish  brown. 

(Gtolo^ical  situation.)  Amber  appears  to  have  been  hitherto  found 
only  in  alluvial  deposites  of  sand,  clay,  gravel,  &c.  or  in  rocks  of  recent 
formation.  It  generally  occurs.in  small,  detached  masses*  and  is  most 
frequently  connected  with  bituminous  wood,  brittle  lignite-,  or  jet,  and 
'sometimes  adheres  to  these  substances,  or  even  penetrates  them.  Ac- 
cording to  some  mineralogists,  it  has  also  been  observed  in  coa)|  coarse 

•  Wetsier  Benutein.  fyerrer.    White  Amber.  Jameton. 

t  Oelker  Bernstovi*  Wtrner,    YelUw  Amber.  Jamtfon.       |  Berncrde*  Werner, 
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sandstone,  and  compact  limestone. — It  is  sometimes  found  floating  oq 
the  sea,  or  deposited  on  the  shore  by  its  wares.  It  is  often  associated 
with  pyrites. 

Flies,  ants,  and  other  insects,  and  small  portions  of  Tegetables  or  ol 
pyrites  are  sometimes  embraced  in  Amber.  These  insects,  however, 
are  sometimes  introduced  by  dealers  in  Amber  to  increase  the  value  of 
the  specimen. 

(Localities.)  This  combustible  exists  in  many  places,  but  is  seldom 
abundant.  It  is  obtained  chiefly  from  Prussia,  on  the  shores  of  the 
Baltic,  and  particularly  from  near  Koningsberg,  where  it  is  explored 
by  digging  through  banks  of  sand,  and  of  clay  mixed  with  rolled  pebbles^ 
beneath  which  lies  a  thick  bed  of  bituminous  wood,  impregnated  with 
pyrites.  The  Amber  is  found  in  small  horizontal  veins  in  the  interior 
of  the  wooil,  or  in  stalactites  ^tached  to  its  surface,  or  in  -scattered 
masses,  or  underneath  the  wood. — It  is  found  also  in  the  sandy  parts 
of  Poland,  even  at  a  great  distance  from  the  sea,  and  sometimes  mixed 
with  the  products  of  the  fir. — At  Coboalles,  in  Astuna,  it  occurs  in 
coal,  and  has  a  slaty  structure. — In  Sicily,  it  presents  various  shades  of 
color,  and  degrees  of  transparency. — In  France,  at  Auteuil,  near  Pari% 
it  occurs  with  lignite,  accompanied  by  mcllite. 

In  the  United  States.  In  Maryland,  Ann-Arundel  County,  at  Cape 
Sable,  near  Magothy  river.  It  varies  from  opaque  to  transparent;  and 
its  color,  sometimes  wax,  honey,  or  reddish  yellow,  also  exhibits  various 
shades,  resulting  from  a  mixttre  of  yellow,  gray,  and  brown.  Its  specific 
gravity  varies  from  1.07  to  1.1%^  in  consequence  probably  of  intermixed 
pyrites.  It  occurs  in  grains  or  masses,  sometimes  4  or  5  inches  in 
diameter,  usually  invested  by  a  rough,  grayish  crust  It  is  found, 
associated  with  pyrites,  in  a  bed  of  lignite  3  or  4  feet  tliick,  covered 
by  a  stratum  of  sand,  which  at  the  lower  part  is  converted  into  a 
coarse,  ferruginous  sandstone.  At  the  same  place"  is  found  the  earthy 
variety  in  small,  friable  masses,  of  a  dull  yellowish  gray  color.  Un- 
derneath the  lignite,  which  contains  the  Amber,  is  found  sand  and 
earthy  lignite,  abounding  with  pyrites.  (Troost.) — In  JWw  Jersey,  on 
Crosswick's  Creek,  4  miles  from* Trenton,  it  occurs  in  alluvial  soil. 
The  Amber  is  both  yellow  and  whitish,  and  occurs  in  grains  or  small 
masses,  seldom  exceeding  an  inch  in  length  ;  it  rests  on  lignite  or 
carbonated  wood,  or  even  penetrates  it,  and  is  sometimes  connected 
with  pyrites.  The  stratum  of  lignite,  which  contains  tlie  Amber,  rests 
on  a  coarse,  ferruginous  sand,  and  is  covered  by  a  soft  bluish  clay* 
embracing  masses  of  pyjites.     Above  the  clay  is  a  bed  of  sand.  (Wis- 

fER,   Conrad.) Amber  exists  also  near  Woodbury,  in  the  same 

State,  in  lurge  plates  in  a  bed  of  marl ;    also  at  Camden,  opposite 
Philadelphia,  where  a  transparent  specimen,  almost  white,  and  several^ 
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incbea  in  diameter,  has  been  found  in  a  stratum  of  gravel.  (Wood- 
be  idge,) 

(Remarks  and  Uses.)  Most  naturalists  are  induced  to  believe,  that 
Amber  is  a  resinous  juice,  which  once  proceeded  from  certain  trees, 
but  has  since  been  gradually  mineralized  in  the  interior  of  the  earth. 
It  occurs  in  masses,  whose  weight  usually  varies  from  some  fraction 
of  an  ounce  to  a  few  pounds  ;  and  its  largest  masses,  which  are 
extremely  rare,  do  not  much  exceed  20  pounds.  The  largest  mass 
perhaps  ever  seen  was  recently  found  between  Memel  and  Kon- 
ingsberg,  measuring  14  inches  in  length  by  9^  in  breadth,  and  weigh- 
ing 21  pounds. 

The  ancients  were  acquainted  with  Amber ;  and  Thales,  600  years 
before  Christ,  knew  that  it  could  be  rendered  electric  by  friction ; 
indeed  the  term  electricity  is  derived  from  the  Greek  word,  9Af»r^«$, 
signifying  Amber. 

It  is  susceptible  of  a  good  polish,  and  is  wrought  into  various  orna- 
mental articles.  It  was  much  esteemed  by  the  aflcients,  and  is  now 
more  highly  valued  by  Asiatics  than  by  Europeans. — It  is  employed  in 
the  composition  of  certain  varnishes ;  of  this  kind  is  the  lacquer  varnish, 
applied  to  philosophical  instryments  of  brass  or  copper. — The  oil  and 
acid  of  Amber  have  been  used  in  medicine. — Jet  is  sometimes  sold 
under  the  name  of  black  Amber. 

Species  5.    DIAMONIf.     Kirwan. 

BeBUnt.  Werner,  Haunntmn,    I>uunant.  Hauy,  Brochantk*Br*ngMart.  Oetahednl  Diamond.  Jamemu 

Diamodd.  Aikin.  Phillip**    Adainat.  PUnym 

The  most  essential  character  of  the  Diamond  is  its  extreme  hard- 
ness, by  which  it  is  enabled  to  scratch  the  corundum  and  all  other 
minerals  without  exception.  It  is  usually  more  or  less  transparent, 
but  seldom  attains  that  perfect  transparency,  which  crystalli:^ed  quartz 
often  exhibits  ;  one  variety  is  nearly  opaque. — Its  refraction  is  simple, 
but  very  great  in  proportion  to  its  density,  when  compared  with 
incombustibles.  Whether  rough  or  polished,  it  acquires  positive 
electricity  by  friction. 

Although  so  extremely  hard,  it  is  easily  broken  in  the  direction  of 
its  laminae,  presenting  a  foliated  fracture ;  or  rather  it  yields  to  me- 
chanical division  in  four  directions,  parallel  to  the  sides  of  a  regular 
octaedron,  which  is  its  primitive  form.  Its  external  lustre  is  variable, 
but  its  internal  lustre  is  splendent,  and  of  tlfat  peculiar  kind,  called 
adamantine  ;  sometimes  also  it  is  resinous. 

The  Diamond  is  without  doubt  always  the  result  of  crystallization, 
although  its  crystalline  form  is  often  imperfect,  or  entirely  disappears. 
It  sometimes  presents  its  primitive  octaedron,  either  perfect,  or  trun- 
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cated  on  the  solid  angles,  or  on  the  edge&u—It  also  occurs  in  cubes, 
or  in  dodecaedrons  with  rhombic  faces.  Its  general  aspect  is  often 
spheroidal,  arising  from  the  convexity  of  its  faces,  and  the  obtoseness 
of  its  edges.  One  of  its  secondary  forms  presents  forty  eight  cnnri- 
Hnear  faces  (PI.  IV,  fig.  34.) ;  in  this  crystal  each  face  of  die  primitire 
octaedron  is  divided  into  six  smaller  faces,  separated  from  each  other 
by  six  edges,  which  proceed  from  the  centre  of  the  primitive  face,  three 
of  them  to  its  angles,  and  three  to  the  middle  of  its  sides ;  or  each  solid 
angle  of  the  octaedron  is  replaced  by  eight  faces.— Sometimes  its  crys- 
tals present  twenty  four  faces. — In  fine,  the  primitive  octaedron  is  so 
altered  in  appearance,  that  its  secondary  forms  are  sometimes  described 
as  three-sided  pyramids,  either  single  or  double,  or  as  double  six-oided 
pyramids. 

The  faces  of  the  crystals  are  frequently  convex,  and  the  edges  a 
little  curved.  Sometimes  the  faces  parallel  to  those  of  the  primitive 
form  are  plane,  while  the  others  are  convex.  All  these  spheroidal 
modifications  seem  to  result  from  a  tendency  in  its  crystallization  to 
a  regular  solid  with  forty  eight  faces.  The  crystals  are  usually  smalL 
The  integrant  particles  are  regular  tetraedrons. 

The  Diamond  also  occurs  in  cylindrical  masses,  or  in  small,  aoEMV* 
phous  grains. 

The  Diamond  is  usually  limpid,  or  presents  some  shade  of  gray  cr 
white,  sometimes  tinged  with  yellow,  blue,  or  green ;  it  also  exhibits 
certain  shades  of  green,  yellow,  orange,  red,  blue,  or  brown.  Its  specific 
gravity  extends  from  3.40  to  3.60. 

It  is  sometimes  phosphorescent  in  the  dark,  after  exposure  to  the 
sun's  rays,  especially  the  blue  rays  of  the  solar  spectrum. 

(Chemical  characters,)     The  Diamond  is  combustible  without  any 
sensible  residue  ;  and  begins  to  burn,  according  to  Mackenzie,  at  14^ 
W.    Newton  observed  the  strong  refractive  power  of  the  Diamond  in   - 
proportion  to  its  density,  and  suggested  that  it  was  a  combustible.     But^ 
its  combustibility  appears  to  have  been  first  established  by  experiment  - 
in  1694,  in  the  presence  of  the  Grand  Duke  of  Tuscany.    Lavoisier  ^ 
ascertained,  that,  during  its  combustion  in  oxygen  gas,  it  yielded  car-  " 
bonic  acid  ;   and  the  subsequent  experiments  of  Tennant,  Guyton, 
Alien  and  Pepys  seem  to  have  proved,  that  the  Diamond  is  composed 
of  pure  carbon.    Like  carbon,  it  unites  with  iron,  and  converts  it  into 
steel. 

M.  Blot  has  recently  made  some  ingenious  calculations  on  the 
refractive  power  of  carbon,  as  it  exists  in  carbonic  acid,  and  finds  it 
to  be  very  small  ;  he  hence  infers,  that  the  Diamond  cannot  be  com- 
posed of  pure  carbon,  but  must  contain  about  one  fourth  its  weight  o£^ 
hydrogen,  from  which  it  derives  its  great  refractive  power.    We  ought. 
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faowerer,  cantiotraly  to  admit  mere  calculation  in  opposition  to  chemical 
experiments,  especially  as,  in  this  case,  it  does  not  appear  perfectly 
obrious,  that  carbon  in  carbonic  acid  must  hare  the  same  refractive 
power,  as  carbon  crystallized  in  the  Diamond. 

fOeological  situation  and  Localities. J  The  geological  characters 
of  the  Diamond  are  but  little  known.  It  is  often  found  in  alluTial 
earths ;  and  is  most  commonly  scattered  in  sand  or  grarel,  which  is  • 
often  rery  ferruginous,  containing  clay  and  rolled  pebbles^— It  is  also 
found  in  a  kind  of  puddiiigstone,  or  ferruginous  sandstone,  containing 
pebUes  of  t}uartz. — Sometimes  the  Diamonds  occur  immediately  under 
the  regetable  earth,  or  even  in  loam  ;  and  sometimes  under  a  kind  of 
sandstone.  They  also  occur  in  sand,  which  has  been  deposited  by 
rivers ;  and  have,  without  doubt,  in  all  cases,  been  transport^  from  the 
mountains,  not  far  from  the  foot  of  which  they  are  found. 

India,  Brazil,'  and  the  island  of  Borneo  are  almost  the  only  coun- 
tries, which  furnish  the  Diamond.  In  India,  it  is  found  from  Cape 
Cormorin  to  Bengal,  but  chiefly  in  the  provinces  of  Golconda  and 
Tisapour,  an4  at  the  foot  of  tiie  Orixa  mountains  in  Bengal.  The 
mines  at  present  most  esteemed,  and  which  have  furnished  the  most 
famous  Diamonds,  are  near  the  junction  of  the  Kisla  and  Krishna  rivers. 
— In  Brazil,  the  Diamond  is  found  chiefly  in  the  District  of  Cerro  do 
Frio,  in  Minaes  Geraes.  One  of  the  predominant  rocks  of  this  country 
is  a  sandstone,  containing  numerous  pebbles  of  quartz.  The  Diamonds 
occur  principally  in  a  deposite  of  pebbles^  gravel,  and  ferruginous  sand, 
there  called  cascaUio.  The  principal  mine  is  on  the  river  Jigitonhonha, 
whose  course  is  occasionally  diverted,  for  the  sake  of  exploring  the 
cascalho  in  its  bed.  The  low  grounds,  on  each  side  of  the  river,  are 
also  rich  in  Diamonds.  (Ma  we.)  llie  cascalh5  is  sometimes  indu- 
rated and  very  ferruginous,  containing  Diamonds  in  cavities,  lined  with 
minute  pallets  of  gold. 

Both  in  Brazil  and  India,  the  sand  or  cascalhs  is  washed  for  the 
purpose  of  bringing  the  Diamonds  to  view. 

(Bemarks  and  Uses.)  Diamonds  can  be  cut  and  polished  only  by 
friction  against  each  other,  or  rather  by  means  of  their  ovm  powder. 
They  are  sometimes  sawed  by  a  delicate  iron  wire,  coated  with  the 
powder  of  the  Diamond.  This  art  was  unknown  till  about  the  year 
1476 ;  and  of  course  the  ancients  could  not  have  been  acquainted  with' 
the  great  brilliancy  of  the  Diamond,  as  this  in  so  great  a  degree  depends 
on  the  art  of  the  lapidary. 

The  peculiar  lustre  and  play  of  colors,  which  the  Diamond  presents, 
arise  from  the  great  quantity  of  light,  which  is  reflected ;  and  this 
copious  reflection  results  not  only  from  the  great  refraction  and  dilata- 
tion of  the  rays  of  light  during  their  passage  through  this  transparent 
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combustible,  bat  also  from  the  inclination  of  the  faces.— ^According  i$ 
Newton,  the  refractive  power  of  the  Diamond  is  to  that  of  quartz 
Dearly  as  8  to  3,  whereas  the  density  of  the  former  is  to  that  of  the 
latter  as  4  to  S. 

Its  name  is  derived  from  the  Greek  mht^iMi,  inmncibU,  in  allusioii 
to  its  extreme  hardness. 

The  uaes  of  the  Diamond,  as  a  gem,  are  well  known.  It  is  also  em- 
ployed  for  cutting  glass — for  wheel  pivots  in  watches— and  to  furnish 
powder  for  polishing  other  Diamonds,  &c. 

The  Diamonds,  selected  for  cutting  glass,  are  crystals,  which  present 
curved  faces,  bounded  by  curvilinear  edges.  When  used,  the  Diamond 
should  be  so  held,  that  the  surface  of  the  glass  may  be  a  tangent  to  the 
curved  edge,  near  its  extremity,  the  two  lateral  faces,  which  form  this 
edge,  being  equally  inclined  to  the  glass. 

Diamonds,  when  cut  and  polished,  are  divided  by  jewellers  into 
brilliant,  rose,  and  table  Diamonds,  differing  from  each  other  in  the 
number,  form,  and  inclination  of  the  faces.  When  a  Diamond  is  pure 
and  transparent,  it  is  said  to  be  of  the^rs^  water. 

The  weight  of  the  Diamond  is  expressed  in  carats,  and  the  carat  ti 
divided  into  four  grains.  Accoixiing  to  Jameson,  the  average  price  of 
a  rough  Diamond,  which  can  be  employed  as  a  gem,  is  about  jS  2  for 
the  first  carat ;  but  its  value  increases  in  a  much  greater  ratio  than  its 
weight.  Thus  the  value  of  a  wrought  Diamond,  of  one  carat  in  weight; 
is  £  8 — of  two  carats,  £  33 — of  ten  carats,  £  800— of  twenty  carats^ 
£  3,200— ^nd  of  fifty  carats  X  iiO,000. 

The  mines  of  Brazil,  at  present,  furnish  Europe  with  more  Diamonds 
than  those  of  India  and  Borneo. 

Very  large  Diamonds  are  extremely  rare.  There  is  one  in  the 
poasession  of  the  Uajah  of  Mattan,  in  Borneo,  which  weighs  367  carats. 
Trtie  Rajah  has  refused  g  150,000  and  two  large  war  brigs,  offered  for 
this  Diamond  by  the  Governor  of  Batavia. — The  Diamond  on  the  top  oi 
the  sceptre  of  the  Emperor  of  Russia  is  about  the  size  of  a  pigeon's  ^g, 
weighs  195  carats,  and  was  formerly  one  of  the  eyes  of  a  Brahminical 
idol.  The  Empress  Catharine  paid  for  this  gem  about  £416,000,  and 
an  annuity  of  about  8  16,000. — The  Pitt  or  Regent  Diamond,  weighing 
about  137  carats,  cost  £  130,000,  and  now  adorns  the  handle  of  the 
sword  of  state  of  the  King  of  France. 

It  is  remarked  by  Haiiy,  with  his  usual  elegance,  that  the  Diamond, 
though  in  most  cases  colorless  itself,  is  still  capable  of  dazzling  the  eye 
by  its  brilliant  and  playful  colors,  constantly  fugitive,  but  peq^etually 
returning. 
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Spkciks  6.    ANTHRACITE.    Haut.  Brovgviart. 

^InskoUe.  ITemer,    GUmoe'Coal.  Jameton.    NttiTe  Mineral  Carbon.  Kiraatu   Blind  CoaL  Aikin* 

Anthnoit.  Hatumann,    Anthraeite.  PfUiUpi, 

This  combustible,  at  first  view,  strongly  resembles  coal,  from  which» 
however,  it  materially  differs.  Its  color  is  black,  or  rather  grayish  or 
iron  black,  sometimes  tinged  with  blue  or  brown,  and  sometimes  passing 
to  blackish  or  steel  gray.  It  very  rarely,  if  ever,  possesses  the  pure,  deep 
black  of  coal.  It  sometimes  presents  irised  or  tarnished  colors.  It  is 
perfectly  opaque.  -  ^ 

The  Anthracite  is  harder  than  the  common  slaty  coal,  but  is  at  thft, 
same  time  very  easily  frangible.    It  usually  soils  the  fingers  more  or 
less,  and  leaves  on  paper  a  dull,  black  trace.    It  is  not  unctuous  to  the 
touch.   It  is  heavier  than  coal,  its  specific  gravity  usually  lying  betwci^n 
1.40  and  1.80 ;  and  it  is  a  conductor  of  electricity. 

Its  texture,  sometimes  granular  or  compact,  is  more  frequently  slaty. 
Its  fifactnre  is  more  or  less  conchoidal  with  a  lustre,  either  metallic  or 
resinous,  often  shining,  and  sometimes  splendent. 

(Chemical  cJiaraders.)  The  Anthracite  burns  slowly  and  with  diffi- 
culty, yielding  little  or  no  flame,  nor  smoke,  nor  any  bituminous  odor. 
By  combustfon  it  affords  carbonic  acid,  leaving  a  residue  of  from  two  or 
three  to  twenty  per  cent  of  grayish  ashes.  It  yields  no  bitumen  by 
distillation ;  and  the  feeble  flame,  which  it  sometimes  presents,  appears 
to  arise  from  the  hydrogen  of  the  water,  it  contains. — The  Anthracite, 
like  the  Diamond,  appears  to  be  essentially  composed  of  pure  carbon, 
but  in  a  very  different  st^e  of  aggregation ;  it  usually  contains  also  a 
little  silex  and  alumine,  and  sometimes  oxide  of  iron.  The  Anthracite 
of  Kilkenny  contains  about  97  per  cent,  of  carbon ; — that  of  Rhode 
Island  about  94  or  95.  (Meade,)  Other  varieties  contain  less. — ^It 
is  sometimes  nearly  allied  to  graphite. 

(Distinctive  characters,)  Antliracite  may  be  distinguished  from 
coal  by  the  difficulty,  with  which  it  burns,  by  its  greater  specific 
gravity,  and  by  its  composition. — From  graphite  it  differs  by  being 
less  heavy ;  and  its  trace  on  paper  is  dull  and  blackish,  whereas  that 
of  graphite  is  a  shining  metallic  gray ;  and  further,  graphite  is  unctuous 
to  the  touch. 

Var,  1.  SLATY  ANTHRACITE.*  PiiiLLips.  This  is  the  more  com- 
mon variety.  Its  structure,  and  of  course  its  fracture  in  one  direction, 
is  more  or  less  distinctly  slaty ;  and  it  usually  divides  into  layers, 
whose  surface  is  uneven  or  undulated,  and  sometimes  striated.  Its 
cross  fracture  is  more  or  less  conchoidal,  or  uneven.  Sometimes  it 
leems  to  be  composed  of  brilliant,  crystalline  laminee,  arranged  in 

*  Anthracite  feuillet^.  Hauy,  Brongniart,    Sehieflrige  Qlanzkdhle.  Werner,    Slaty  Glanoo  ooil. 
Jametvn,    Ia  Bleade  aharlMiuieusc.  Brochant,    Gcmciticr  Anthrazit.  Heurmann,  * 
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various  directions.    Indeed  the  Anthracite  has  been  observed  in  reg- 
ular, hexaedral  lamjnee,  and  perhaps  in  acute  octaedrons.  (Havt,) 

£.  GRANULAH  ANTHKAcrTE.*  It  occurs  in  granular  masses,  which 
are  friable,  and  strongly  soil  the  fingers. 

9.  ooNOHoiDAL  ANTMRAcrr£.t  Its  tcxture  is  compact,  and  its  frac- 
ture conchoidal,  often  with  a  very  high  metallic  lustre.  It  often  breaks 
into  large  scales  or  fragments  with  undulated  or  uneven  surfaces.  It 
sometimes  scarcely  soils  the  fingers. 

Anthracite  also  occurs  in  small  globular  masses. 

4.  COLUMNAR  ANTHHAoiTE.:]:  Phillips,  It  occurs  in  masses,  com- 
posed of  thick,  columnar,  or  prismatic  concretions,  parallel,  but  often  a 
little  curved.  It  is  very  easily  frangible,  and  has  an  imperfectly  con- 
choidal fracture.— -It  burns  without  flame  or  odor,  leaving  a  residue  of 
whitish  ashes.  (Jameson,) 

(Geological  situation  and  Localities.)  The  Anthracite  is  sometimes 
in  masses,  disseminated  in  other  minerals,  sometimes  in  veins,  and 
sometimes  in  beds,  which  usually  correspond  in  their  directions  and 
windings  to  the  strata  of  accompanying  minerals. 

It  most  frequently  occurs  in  primitive  or  transition  rocks,  as  mica 
slate,  argillite,  &c.  and  is  sometimes  connected  with  secondary  rocks. 
It  is  hence  obvious,  that  this  combustible  has  not,  at  least  in  many 
cases,  proceeded  from  the  decomposition  of  vegetable  substances,  which 
are  not  supposed  to  have  existed,  when  the  primitive  rocks  were  formed* 
—In  Spain,  it  occurs  in  gneiss. — In  the  Pyrenees,  it  is  in  veins,  trav- 
ersing an  argillite,  which  contains  the  macle« — Anthracite,  crystalli 
in  hexaedral  laminee,  has  been  found  in  Holland  on  a  granitic  rock; 
which  is  supposed  to  have  been  brought  from  Norway.  (Fleuriav  d 
Bellevue,) — In  Dauphiny,  it  occurs  in  irregular  masses  in  a  puddi 
or  graywacke,  composed  of  fragments  of  primitive  rocks. — Near  Alle 
lAnt  in  France,  at  an  elevation  of  more  than  2500  yards,  it  is  fonn 
between  beds  of  a  black  slate,  which  contains  vegetable  impression 
At  Mount  Meissner  in  Hessia,  the  conchoidal  and  columnar  varieti* 
associated  with  lignite,  are  found  under  basalt  and  greenstone.— Th( 
Anthracite  of  the  Alps  is  by  some  supposed  to  belong  to  transit! 
rocks. — In  Scotland,  it  exists  in  coal  formations.  In  Ayrshire, 
New  Cumnoch,  columnar  Anthracite  forms  a  bed  from  3  to  6 
tliick,  and  is  associated  with  graphite,  in  a  coal  formation.  In  CaltoDtf 
Hill,  near  Edinburgh,  it  is  connected  witli  trap  rocks.— In  Wales,  ios- 

*  Anthneite  friable.  Brongniart, 

t  Anilmeite  corapaete.  Hauy.  Anthracite  ecailleux.  Jroi^^njore.  MaMhliche  Gluokolile.  Il'i!r<— 
ner,  Condioidal  Glance-coal.  Jamenru  La  HouilIe4(litante.  Br^kant,  ManiTO  AnthnMtte.  P/dU^^* 
Schlackiger  Anthrazit.  Hautmamu 

%  Staogenkohle.  fflcrncr,   Columiuur  GUnoC'^oal.  Jamcfn,   La  Houillc  icapifonae.  Brtchua, 
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GaenuHiien«hire,  &c.  aad  is  aometuaes  called  JFelsh  culm.-^ln  Ire- 
land, at  Kilkennj ;  and  19  sometimes  called  KUkenny  coaL 

In  the  United  8taU$.    In  JlrkansAs  Territory,  on  the  N.  side  of  the 
Ark&ns&s  rirer,  500  miles  from  its  mouth.  Anthracite,  of  good  quality^ 
farms  a  large  bed,  (Bbingi&b.) — In^Pennsylvania,  on  the  northeastern 
branch  of  the  Susquehanna,  and  near  the  heads  of  the  Lahawanock, 
Fishings  Muncej,  Lehigh,  and  Schuylkill  rivers«      It  extends  down 
the  Susquehanna  to  about  10  miles  below  Sunbury,  and  down  the 
SdiujlkiU  to  about  20  miles  above  Reading.    lU  extent  eastward  from 
the  noHheastem  branch  of  the  Susquehanna  is  about  30  miles,  while  it 
eztoids  but  2  or  3  miles  westward  from  the  same  branch.    It  is  asso- 
ciated with  transition  rocks.    At  Wilkesbarre,  the  Anthracite  appears 
at  the  mr&ce,  and  forms  beds  from  20  to  30  feet, thick.    It  does  not, 
like  the  Anthracite  of  Rhode  Island,  incline  Ui  graphite.    Mines  are 
worked  at  Wilkesbarre,  and  on  the  heads  of  the  Lehigh  and  Schuylkill. 
At  Wilkediarre,  the  price  is  ^>out  12j^  cents  a  busheL  In  Philadelphia, 
it  has  been  sold  at  from  50  to  60  cents  a  bushel ;  but,  by  improvement 
in  the  navigation  of  the  rivers,  its  price  must  soon  be  reduced  to  25  or 
SO  cents.  (Cooper,)    This  Anthracite  has  a  strong  lustre,  and  soils 
the  fingers  very  little.    Its  specific  gravity  is  1.61.  (Woodhousr,) 
In  connexion  with  tlie  Anthracite  on  the  Susquehanna  and  at  Bethlehem 
18  femoA  m  thin  veins  a  black,  friable  substance,  having  an  earthy  tef - 
ture,  and  soiling  the  fingers.     It  appears  to  be  carbon  nearly  pure,  and 
in  a  state  of  minute  division.    When  washed,  it  is  employed  as  a  sub- 
stitute for  lampblack,  and  is  said  to  be  useful  in  the  manufacture  4>f 
printer's  ink.  (Woodbridgb,) — In  ^ew  For/r,  near  Hamilton  College, 
in  cavities  in  quartz ;   it  is  black,  friable,  has  an  eartliy  texture,  and 
soils  the  fingers.  (Fierce  Sf  Tor  ret.) — In  Bhode  Island,  at  Ports- 
mouth, &c.    The  color  of  this  Anthracite  is  black  or  grayish  black  wi^ 
a  metallic  lustre  ;  its  structure  is  slaty ;  and  it  soils  the  fingers  very 
considerably.    Its  specific  gravity  extends  from  1.45  to  1.75.     It  con- 
tains about  94  per  cent,  of  carbon,  and  is  not  contaminated  with  sul- 
phur.   This  Anthracite,  sometimes  very  near  the  surface,  is  covered  by 
aigiUaceous  sandstone  and  shale,  the  latter  of  which  exhibits  vegetable 
impressions,  and  sometimes  contains  indurated  talc  and  asbestus.    The 
strata  are  inclined,  and  belong,  according  to  Dr.  Meade,  to  the  inde- 
pendent coal  formation. — Anthi^cite  is  found  also  at  Providence  and 
Cumberland  in  the  same  Statei    At  the  latter  place,  its  structure  is 
more  slaty  than  that  of  Portsmouth,  it  soils  the  fingers  more,  and 
aiquroaches  graphite.  (Meade,) — In  Massachusetts,  near  Worcester, 
an  Anthracite  approaching  graphite  occurs  in  beds  near  the  surface ;  it 
is  used  as  a  pignwut,  &c.  (Meade, J     In  fine,  it  is  the  opinion  of  the 
mineralogist  just  mentioned,  that  Anthracite  may  be  found  in  many^ 
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places  on  a  line  extending  from  Rhode  bhnd  throagh  Worcester  ia 
Massachusetts  to  Keene  and  even  Hanover  in  New  Hampehire. 

(U9e».)  When  once  ignited^  it  burns  with  a  strong  and  durable 
heat ;  and  indeed  much  of  the  diflficulty  of  kindling  it  maj  be  armded 
by  the  addition  of  a  certain  quantity  of  charcoal,  and  by  a  strong  cur- 
rent of  air  judiciously  managed. 

As  it  is  composed  almost  entirely  of  carbon  without  bitumen  or 
'eyen  sulphur,  except  ih>m  the  accidental  presence  of  pyrites,  it  burns 
without  caking,  and  is  very  useful  in  those  operations,  where  a  dondde 
and  uniform  degree  of  heat  is  required.  Hence  its  use  in  smdting 
iron  ore,  and  the  preparation  of  steel ;  in  bumiog  limestone ;  in  salt- 
works, and  other  processes  of  evaporation ;  in  distillation,  preparing 
malt,  &c.  &c.  But,  as  it  bums  without  flame,  it  cannot  be  employed 
in  revefberatory  furnaces ;  and,  as  it  does  not  cake,  it  cannot  be  lued 
by  the  smith  for  those  purposes  of  the  forge,  where  a  hoUow  fire  ii 
required.  We  have  already  remarked,  that  it  is  sometimes  employedl 
as  a  pigment 

Its  name  is  from  the  Greek  «»lf «((,  carbon,  or  coaL 

appendix  to  anthxjcjtx, 
Mineral  Charcoal.  Jambsok, 

IfiMnlitdiiB  HbbkoUe.  IP'bnier*    WmAgtr  Antkrasit.  Btttummm,    Ifinml  tktnttL  40k» 

This  combustible  is  grayish  black,  or  nearly  black.    It  has  a  fibrovfl 
structure ;  and  a  feeble,  glistening  silken  lustre.    In  some  cases,  ii 
tescture  is  obviously  ligneous.      It  soils  the  fingers;   and  is  almo»^ 
fiiable.    It  is  heavier  than  common  charcoal. 

It  burns  without  flame  or  smoke,  leaving  a  residue  of  ashes  ; 
IS  composed  essentially  of  carbon  only. 

It  is  found  in  small  tabular  or  irregular  masses  in  coal,  or  lignite 
and  is  sometimes  connected  with  Anthracite.  It  is  not  uncomm<m  ii 
coal  mines. 

8PBCISS  7.  '  GRAPHITE.    Haut. 

Octpbit.  Jferner.  Httiumann.    Rliomboidal  Graphite.  Jamei^ru    OnphiCe.  Br^ttgniarU 
Pluinha^  JKIrwon.  AUdtu  Phii^pt,    It  is  rery  impnqperly  cailad  Black  lernl* 

The  Graphite  is  dark  steel  gray,  or  nearly  iron  black.    It  leaves  (HP 
paper  a  well  defined,  shining  trace,  which  has  very  nearly  the  color  of 
the  mass,  and  consists  of  minute  grains.    Its  name  is  from  the  Greek 
v(«^«f,  to  trrtfe.    It  is  perfectly  opaque,  easily  scraped  by  a  knife» 
unctuous  to  the  touch,  and  soils  the  fingers.    It  is  a  conductor  of 
electricity,  and,  when  rubbed  on  sealing  wax,  till  a  metallic  trace 
appears,  communicates  no  electricity  to  the  wax.    Its  specific  gravitf 
\anes  from  1.98  to  2.26.    Its  streak  is  sinning  and  metallic. 


lis  structure  is  sometimes  foliated^  but  most  commonly  granular ; 
it  is  often  also  a  little  slaty.  Its  fracture  is  uneven  or  granular^  and 
often  seems  to  present  scales  or  minute  folia ;  its  lustre  is  metallic, 
and  more  or  less  shining. 

(Chemical  duiractera,)  Before  the  blowpipe  it  burns,  and  slowly 
consumes  without  flame,  leaving  a  small  residue  of  oxide  of  iron.  It 
is  composed  of  carbon  with  a  small  quantity  of  iron.  I1ie  proportions, 
according  to  Bertholet,  are  carbon  91,  iron  9 ; — according  to  Saussure^ 
carbon  96,  iron  4  ;^and  according  to  Allen  and  Pepys,  carbon  95,  iron 
5.    It  is  sometimes  contaminated  by  clay,  pyrites,  or  quartz. 

(Distinctive  characters.)  The  Graphite  and  sulphuret  of  molybdena 
often  strongly  resemble  each  other,  and  leave  on  paper  Yery  similar 
traces.  But,  if  a  fragment  of  Graphite  be  rubbed  on  porcelain  or  any 
fine,  white  ware,  its  trace  preserves  its  usual  color,  whereas  the  sul- 
phuret of  molybdena,  thus  rubbed,  leaves  a  greenish  or  yellowish  green 
trace.  And  further,  sulphuret  of  molybdena,  rubbed  on  sealing  wax, 
communicates  to  it  positive  electricity.— The  color  of  its  trace  will 
serve  to  distinguish  it  from  graphic  slate  and  anthracite. 

Far.  1 .  FOLIATED  GRAPHITE.''^  This  Variety  is  sometimes  in  small, 
rhomboidal  or  hexagonal  laminae,  often  flexible,  and  much  resembling 
the  sulphuret  of  molybdena  in  color.  It  also  occurs  in  regular,  hexae- 
dral  prisms,  sometimes  truncated  on  the  terminal  edges  or  solid  angles^ 
The  laminee  separate  in  one  direction  only. 

2.  GRANULAR  ORAPHrr£.t  It  occurs  in  amorphous  masses,  or  in 
nodiiles,  which  are  sometimes  very  small.  The  aspect  of  its  fracture 
varies  according  to  the  size  of  the  grains,  which  are  sometimes 
extremely  minute  ;  hence  it  may  appear  scaly,  or  uneven,  or  may  have 
a  rerj  compact  texture. 

( Geological  situation  and  Localities.)  The  Graphite  has  in  moat 
cases  been  found  in  primitive  or  transition  rocks,  Uirough  which  it  is 
sometimes  disseminated  in  laminee  or  nodules  of  various  sizes.  It  also 
occurs  in  beds,  sometimes  considerably  large. 

In  Norway,  near  Arendal,  the  foliated  variety  is  found  in  quartz.-^ 
In  Greenland,  it  has  been  observed  in  hexaedral  prisms. — In  Bavaria^ 
France,  Spain,  &c.  Graphite  is  also  found.  But  the  most  celebrated 
mine  is  at  Borrodale,  in  Cumberland,  England.  This  bed  is  situated 
in  a  mountain  between  beds  o(  argillite,  traversed'by  veins  of  quartz ; 
the  Graphite  occurs  in  nodules  often  considerably  large.  '  Its  quality 
is  variable,  but  much  of  it  is  both  firm  and  soft. — In  Scotland,  near 

*  Ony^ite  eristalUs^  H  lamellifbrme.  Amy.  Graphite  lunellaire.  BrmgpUut.  Schoppigct 
Giaphit-  IVerner,    Blattriger  Graphit.  Henumantu    Sealy  Graphite.  Jamentu 

t  Graphite  granuleus.  Brmgniaru  Graphite  gnmalairt.  JEfony.  Dithtcr  OmpWt.  Werner, 
Stmmtmn*  Coipptct  Gnphitt.  Jamcfw, 
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Cumnock  in  Ayrshire,  it  is  associated  with  greenstone  and 
in  a  coal  formation. 

In  the  United  States.  In  Mimouri,  Madison  Cimnty,  near  mine 
La  Motte,  &c»  (Schoolcraft.) — In  Virginia,  Campbell  CeiiBtj«i-«iB 
Pennsylvania^  Bucks  County,  in  considerable  quantity.  (Cohmjd.) 
From  this  Graphite  good  pencils  have  been  made  at  New  YoHu-^Alio 
about  4  miles  from  Bustlctown,  where  it  is  soft  and  of  good  quality, 
but  traversed  by  veins  of  quartz.  (Coopbs.) — In  JWw  Jersey,  Sussex 
County,  near  Sparta  and  Hamburg,  it  occurs  foliated  and  very  flexMe 
in  foliated  carbonate  of  lime.  (Pierce  S[  ToRREr.J-^Also  in  Hunt^- 
don  County.  (Schaeffer.) — In  JWw  York,  near  the  ciQr,  in  a  feld- 
spar rock.  (Bruce.) — It  occurs  also  in  the  vicinity  of  New  York  in 
hexaedral  prisms  about  four  tenths  of  an  inch  long,  and  sometimes 
truncated  on  their  terminal  edges ;  their  gangue  is  a  brownish  oxide 
of  iron,  embracing  hornblende  and  mica.  (HAur.)'^Also  in  Ulster  and 
Orange  Counties,  in  carbonate  of  lime. — At  Mount  Dunderbeig^  it 
occurs  both  foliated  and  compact  (Pierce  ^  Tor  ret  J — ^Also  near 
Lake  George  in  primitive  rocks;  it  is  sometimes  in  very  compact 
masses,  weighing  12  pounds.  ("Gibbs.j— Also  near  Lake  Champlain, 
where  it  is  sometimes  in  rhomboidal  or  hexaedral  laminae,  with  mica 
and  carbonate  of  lime. — Also  in  the  Highlands,  60  miles  above  New 
York,  with  a  structure  between  lamellar  and  striated.  (Sillmmam.) 
—In  Connecticut,  at  Cornwall,  in  considerable  quantities  in  gnrisi, 
&c.  C  Br  AC  E.J — Also  at  Tolland,  disseminated  in  rolled  masses  of 
granite  and  gneiss.  (Webster,) — Also  at  Sharon,  where  it  stroi^j 

resembles  molybdena. Also  at  Hebron. In  Massachusetts,  near 

Worcester  ?  (see  Anthracite.) — Also  between  Sturbridge  and  Hollasd 
2  miles  east  from  Holland  meeting  House  in  primitive  strata ;  it  wai 
formerly  explored.  (Eaton,) — InJVeiv  Hampshire,  at  Chester,  in  rolled 
masses,  and  in  veins  traversing  mica  slate — also  on  tlie  north  side  of 
Mount  Monadnock,  in  nodules,  having  a  coarse  texture.  (J.  F.  Dama.) 
— Also  at  Sutton,  in  considerable  quantities ;  it  is  sometimes  softi 
compact,  and  of  good  quality. — In  Maine,  at  Freeport,  in  a  friable 
granite ; — at  Brunswick,  in  limestone,  and  on  the  banks  of  the  Andros- 
coggin, in  rolled  pieces; — at  Bath,  in  granite. — Also  at  Grorham;'- 
and  at  Paris. 

(Uses.)  When  of  good  quality,  it  is  manufactured  into  crayons  or 
pencils,  improperly  called  black  lead  pencils.  The  Graphite,  some- 
times previously  boiled  in  oil,  is  sawed  into  tliin  plates,  one  edge  of 
which  is  inserted  in  a  groove  in  one  half  of  the  wooden  cylinder  or 
case ;  the  projecting  part  of  the  plate  is  removed  by  a  saw,  and  the 
two  semi-cylinders  united.  The  powder,  produced  in  this  manufacture, 
and  the  coarser  kinds  of  Graphite  arc  mixed  with  a  solution  of  gum 


Afikic  or  witii  melted  sulphur,  and  formed  iuto  pencils  of  an  inferior 
luiuL— The  powder  of  the  Graphite  is  applied  to  stoves  and  other 
articles  of  iron  to  preserve  them  from  rust.  Mingled  ¥rith  grease,  it 
MB  eaxflojei  to  diminish  the  friction  of  wheel  work,  &c.r—Mixed  and 
kneaded  with  clay,  it  is  formed  into  cruciUes^  which  well  endure 
sudden  changes  of  heat 

Excellent  pencils  have  recently  been  manufactured  at  New  York. 
The  Graphite,  obtained  from  Buck's  County,  in  Pennsylvania,  is 
reduced  to  powder,  formed  into  a  mass  by  some  cement,  and  th^ 
aawed  into  thin  tables,  as  usual.  (Torret.) 

Graphite  is  often  artificially  formed  in  iron  furnaces. 

Species  8.    COAL. 

Hoidlleb  Any.  Brongniart,    Sehwutz  Kohle.  Werner,  Hmumamu    Blaek  CosL  JbnvMs.  AXUb* 
PhUUp*.    Minenl  Carbon,  impregnated  with  bitumen.  JICInMtii. 

Tlie  external  characters  of  this  well  knoMrn  mineral  are  less  impor- 
tant, than  its  properties  as  a  combustible. 

Its  color  is  black,  which  vanes  a  little  in  its  shade,  but  is  almost 
always  shining ;  its  sur&ce  is  sometimes  very  beautifully  irised  with 
lively  colors.  It  occurs  in  opaque  masses,  whose  texture  is  slaty  or 
compact,  and  whose  fracture  is  generally  even  or  conchoidal. 

It  is  too  hard  to  be  scratched  by  the  finger  nail ;  but  it  is  less  hard 
than  carbonate  of  lime,  is  easily  broken,  and  is  sometimes  friable.  Its 
mean  specific  gravity  is  about  1.30.  (Brohgniart.)  It  is  not  electric 
by  friction,  unless  it  be  insulated. 

(Chemical  characters.)  It  bums  more  or  less  easily  widi  a  whitish 
flame,  yielding  a  black  smoke,  and  a  feeble,  but  not  unpleasant,  bitu- 
minous odor.  The  products  of  this  combustion  are  chiefly  carbonic 
acid  and  water,  and  a  little  sulphurous  acid.  The  residue,  which  is 
never  less  than  3  per  cent^  and  sometimes  much  greater,  is  generally 
composed  of  scoria  often  mixed  with  ashes.  By  distillation  it  yields 
an  empyreumatic  oil,  ammonia,  and  carburetted  hydrogen.— Coal  is 
essentially  composed  of  carbon  and  bitumen  in  variable  proportions  ; 
the  carbon  however  predominates  and  often  constitutes  nearly  three 
quarters  of  the  whole.  Small  portions  of  earths  and  oxide  of  iron  are 
also  present. 

(Distinctive  characters.)  This  mineral  is  easily  distinguished  from 
anthracite,  which  bums  with  difficulty,  and  does  not  yield  the  white 
flame,  black  smoke,  and  bituminous  odor  of  Coal. — It  is  harder  than 
asphaltum,  and  does  not,  when  slightly  heated,  exhale , a  bituminous 
odor. — The  several  varieties  of  lignite,  which  much  resemble  Coal, 
yield  by  distillation  an  acid  liquor. 

The  different  varieties  of  Coal  pass  into  each  other  by  insensibly 
shades. 


I 

SOS  COAL* 

Var.  1.    OAKMBL  OOAL."*^  KlBWAH*  JaMESOM,  PailLlfS.     ItS  COloT 

is  black,  having  usually  a  slight  tinge  of  gray.  Its  texture  is  compact 
and  its  fracture  even  or  conchoidal  with  large  cavities ;  its  lustre  is 
Tesinous  and  glistening.  It  is  sufficiently  solid  and  hard  to  be  cut  and 
polished,  and  is  the  least  brittle  variety  of  Coal.  Its  specific  grsvity 
varies  from  1.23  to  1ST. 

It  contains,  according  to  ELirwan,  carbon  75JSi,  bitumen  21.68»  ashes 
$•13.  A  specimen,  analyzed  by  Thomson,  yielded  carbon  64^^,  hydro- 
gen St.6,  nitrogen  13^.  it  bums,  without  s^tening^  witii  a  large  bright 
flame  of  short  duration,  leaving  a  sooty  substance ;  and  when'  the  com- 
bustion is  complete,  there  is  an  eardiy  residue  of  at  least  3  per  cent 
It  does  not  produce  a  great  heat  Its  odor  is  not  unpleasant*  like  that 
of  jet— When  placed  on  the  fire,  it  often  decrepitates,  and  breaks  into 
angular  Fragments. 

It  is  found  in  England  at  Wigan  and  Whitehaven^— Also  at  Gilmer- 
ton,  "be.  in  Scotland,  where  it  is  sometimes  called  Parrot  coofi^— The 
term  Splint  or  Spknt  coal  has  sometimes  been  given  to  this  variety. 

It  is  sometimes  employed,  like  jet,  for  making  inkholders,  toys»  &c« 
Its  name,  according  to  Kirwan,  is  derived  from  the  circumstance  of  its 
burning  like  candles,  whidi  in  Lancashire  are  called  cannels* 

S.  SLATY  ooAut  Its  color  is  black,  either  pure,  or  with  a  sli|^t 
finge  of  gray  or  brown*  It  sometimes  presents  an  iriaed  or  pav«mino 
tarnish.  Its  structure  is  slaty  or  foliated ;  and  its  layers  usually  divide 
into  prismatic  solids,  with  bases  slightly  rhomboidal.  It  is  sometimes 
composed  of  lamellar  distinct  concretions.  Its  cross  fracture  is  even 
or  a  little  conchoidal,  and  sometimes  uneven;  its  lustre 'is  resinous, 
frequently  more  or  less  shining,  and  sometimes  even  splendent  It  Li 
easily  frangible;  and  its  specific  gravity  varies  from  1.23  to  1.40. 

It  burns  easily  with  a  bright  flame  of  much  longer  duration,  than 
t^at  of  cannel  Coal.  It  usually  swells  and  agglutinates,  or  cakes,  as  it 
is  called,  and  leaves  but  little  residue,  which  is  more  or  less  a  scoria. 
Several  varieties,  examined  by  Kirwan,  yielded  carbon  from  56.8  to 
7S.5^  bitumen  from  23.2  to  43.0  and  ashes  from  1.6  to  5.2.  A  speci- 
men, analyzed  by  Thomson,  yielded  carbon  75.3,  hydrogen  4.2,  nitrogen 
1 5.9,  oxygen  4.6. 

This  variety  usually  occurs  in  tJie  first  or  independent  Coal  forma- 
tion, accompanied  by  shale,  sandstone,  &c.  It  frequently  embraces 
pyrites,  and  sometimes  the  remains  of  marine  animals. — It  is  the  more 
common  variety  of  Coal,  employed  as  fuel,  and  is  found  abundantly  in 
many  countries. 

*  Houille  comiwete.  Hmiy,  Br$tignkai.  La  Houille  de  Kilkenaj.  BnehanU  Kgrnritohifc 
Haiumann,   Candle  CcaL  AUdn. 

t  Scfaiefer  Kohlc.  Werner,  Hauimamn.  Slato-Coftl.  lamtffu  HooiUe  feoiUetto  AiWIF.  Variefr 
of  Houille  gnuK.  Btfngnlmi*   La  Uo«iUe  icluiiane.  Brnktrnt. 
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S.  coAHSE  eoAL.*  jAMBSoif.  '  This  19  a  litde  harder  and  heavier 

than  slatj  coal.    Its  structure  is  usually  somewhat  slaty,  but  its  cross 

iracture  is  coarse  grained  uneven.    Its  color  is  dark  grayish  black,  and 

its  lustre  glistening,  and  resinous.    Its  specific  gravity  is  often  1.45. 

It  bums  less  easily  than  the  preceding  variety,  and  does  not,  like 
that,  swell  and  agglutinate ;  it  also  leaves  a  more  abundant  residue. 

It  is  sometimes  found  in  compact  limestone,  and  sometimes  asso- 
ciated widi  slaty  coal. 

4.  SOOTY  ooAL.t  Its  color  is  dark  grajrish  black.  It  is  nearly  or 
quite  dull,  and  soils^the  fingers.  It  is  sometimes  pulverulent,  and 
sometimes  in  light  masses,  which  have  an  uneven  or  earthy  fracture, 
and  are  usually  more  or  less  friable. 

It  burns  freely,  with  a  bituminous  odor,  leaving  a  small  residue 
of  ashes. 

It  is  associated  with  the  slaty  variety ;  and  sometimes,  as  at  Stok- 
heim,  in  Bamberg,  it  constitutes  the  whole  bed.  (Voicht  in  Lucas.) 

(Geological  situation  of  Coal.)  The  geological  characters  of  Cod 
are  peculiarly  interesting;  as  a  knowledge  of  these  may  often  fead  to  a 
discovery  of  this  valuable  mineral,  when  it  does  not  appear  at  the  sur- 
face, or  assist  in  exploring  its  beds. 

Coal,  though  sometimes  in  irregular  masses  and  rarely  in  veins,  most 
frequently  occurs  in  beds,  having  various  inclinations  and  windings. 
Sometimes  the  same  bed  so  changes  its  direction,  as  to  form  an  acute 
angle  with  itself. 

The  natural  associations  of  coal  with  other  minerals  are  remarkably 
uniform,  and  in  general  well  determined.  The  varieties  of  Coal,  de- 
scribed under  this  species,  do  not  occur  in  primitive  rocks,  nor  in  allu- 
vial earths,  nor  are  they  often  connected  even  with  the  most  recent 
formations  of  secondary  rocks ;  for  we  do  not  include  under  the  name 
of  Coal  those  combustibles,  which  frequently  occur  in  the  preceding 
situations. 

Coal,  strictly  so  called,  appears  to  be  of  the  same  age  as  the  older 
secondary  rocks,  or  immediately  to  follow  them.  Thus  we  find  it 
associated  with  certain  secondary  rocks,  and  resting  upon  them,  or, 
when  these  are  wanting,  it  rests  on  older. rocks.  Hence  a  coal  forma- 
tion is  sometimes  found  depd^ited  over  limestone,  containing  fossil . 
remains,  and  sometimes  over  primitive  rocks. — Sometimes  beds  qf 
Coal  highly  inclined  are  covered  by  horizontal  strata  of  more  recent 
minerate. 

Coal  has,  in  a  few  instances,  been  observed  at  a  great  elevation  on 
the  sides  of  mountains.    Thus  the  Coal  mines  of  Santa  F^  de  Bogota 

*  Grab  Kohle.  Werner*  Haurmann.    Lft  Houille  groni^re.  Broehani, 
tSoet-Coitk  Jomeiftu   RaisKalik.  Karacn,  V^M,   HovSlk  fUisineme^  Jfawy. 
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Ih  ihe  CordSlenui  are  devatcd  more  tlitB  4MM  yards  Amm  tiit 
(Beoucwjamt.)  When  Coal  occura  nndcr  plaina  at  a  dbtuwe  finmi 
chains  of  moaiitaiiifl, it  is  sometimes  at  a  great  depth  briow  thesvrfaeei 
as  in'  the  Tidnity  of  Namnr,  where  Goal  is  eiflored  at  the  depth  of 
aearlf  700  yards,  and  is  covered  by  limestone. 

Tliere  appeus  to  be  several  distinct  formations  of  CoaL  In  the  fiiit 
and  most  important  of  these  formations,  the  independent  Coel  fbmatkm 
of  Werner,  we  find  the  following  minerals,  connected  with  the  CosL 
1*  A  friable  sandstone,  both  micaceous  and  fermginoos,  often  very 
coarse  grained,  and  composed  of  quartz,  with  mica  and  feldspar.'  i» 
Bhak  or  argillaceoQS  slate,  which  is  often  micaceous,  and  sumetiwios 
bituminous ;  it  presents  impressions  of  vegetables,  particularly  of  Am 
and  reeds,  and  sometimes  of  fish.  3^  Beds  of  marl,  compact  limestone, 
and  indurated  clay.  4.  An  argillaceous  porphyry,  often  in  thick  bedik 
aihd  embracing  roots,  branches,  and  even  whole  trees  petrifed*  & 
ArpUaceous  iron  ore.  6.  A  puddingstone,  composed  of  rdled  pebble^ 
cemented  by  a  ferruginous  clay  or  sand. 

Of  the  forgoing  rocks  the  friable  micaceous  sandstone,  the  AaH 
and  the  puddingstone  are  the  most  constantly  found  with  CoaL  PmC 
Jameson  has  observed  greenstone,  amygdalmd,  and  graphite,  oMiBoetel 
with  .the  precedii^  series. 

The'coal  of  this  formation  is  almost  always  deposited  in  a  series  of 
beds,  which  may  vary  in  number  from  two  to  thirty  or  morcy  aad  kk 
thickness  from  a  few  inches  to  10  or  12  yards,  or  even  more,  llieas 
beds  of  Coal  alternate  with  one  or  more  of  the  rocks,  belonging  to  thi^ 
formation ;  and  sometimes  this  alternation  appears  to  be  periodieti,  wm 
that  several  successive  beds  of  Coal  ar^  repeated  with  the  same 
Imnying  minerals,  and  have  very  nearly  the  same  thickness.  This 
may  be  observed  in  the  Coal  mines  near  Newcastle,  En^aad. 

Strata  of  shale  are,  in  a  great  number  of  cases,  found  contigvons 
the  upper  and  lower  surfaces  of  these  beds  of  Coal,  constitatiiig 
roof  and  the  floor  of  the  bed ;  and  it  has  been  remarked,  that  the  shale^ 
which  covers  the  Coal,  is  bituminous,  while  that,  which  lies  undemeatift 
it,  has  imbibed  little  or  no  bitumen.    Any  of  the  rocks  of  this  formatioR 
may,  however,  constitute  the  roof  or  floor  of  a  bed  of  Coal. 

This  formation,  which  is  the  most  common  and  embraces  the  best 
Coal,  constitutes  hilly  rather  than  mountainous  countries.    It  is  some« 
times  deposited  near  the  foot  of  mountains,  and  sometimes  in  hollows, 
having  the  form  of  a  basin  or  trough,  so  that  the  Coal  approaches  very 
near  the  surface  at  the  extremities  of  its  beds. 

A  second  formation  of  Coal  is  found  in  mountains  of  secondary  trap^ 
composed  chiefly  of  basalt,  wacke,  and  greenstone.  This  Coal  usually 
occurs  in  extensive,  single  beds,  which  are  in  most  cases  thidu    llieie 
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beds  of  Coal  are  sometimes  intersected  by  veins  of  basalt ;  and  the 
Coal,  contiguoas  to  the  vein,  is  incapable  of  burning  with  flame,  and  is 
sometimes  vesicular. — In  Auvergne,  Mount  Meissner  in  Hessia,  &c. 
the  coal  of  this  formation  is  covered  by  basalt ;  and  in  the  Vicentin  it 
also  rests  on  basalt. 

A  third  formation  of  Coal  is  sometimes  found  in  extensive  beds, 
embraced  in  thick  and  nearly  horizontal  beds  of  compact  limestone. 
This  limestone,  in  the  vicinity  of  the  Coal,  is  frequently  blackened  by 
the  bitumen  it  contains,  while  the  shells,  which  it  often  embraces, 
retain  their  whiteness. 

Beds  of  Coal  are  often  intersected  by  veins  of  other  minerals,  more 
or  less  inclined  to  the  horizon.  These  veins  are  often  called  dUces. 
Sometimes  a  small  vein  traverses  only  one  bed  of  Coal ;  and  sometimes 
the  vein  is  lai^  and  traverses  all  the  ibeds,  which  belong  to  the  forma- 
tion. The  Coal,  in  the  vicinity  of  these  veins',  is  more  irised  and 
friable,  less  combustible,  and  often  mixed  with  the  stone,  which  con- 
stitutes the  vem ;  sometimes  also  it  is  gray,  and  porous  as  coke.—- 
These  veins  are  productive  of  much  impediment  and  expense  to  the 
niner ;  but  the  evil  may  be  diminished  by  attending  to  a  few  geolog- 
ical facts. 

When  a  stony  vein  is  found  traversing  a  bed  of  Coal,  the  first  object 
IB  to  pierce  the  vein  perpendicularly  both  to  its  direction  and  inclination. 
But,  as  the  bed  of  Coal  and  its  accompanying  strata  are  generally 
displaced  by  the  vein,  the  chief  difficulty  consists  in  regaining  the  bed 
•f  Coal  at  a  small  distance  on  the  other  side  of  the  vein.  This  dis- 
placing or  change  of  the  strata  by  the  vein  is  sometimes  called  a  shift. 

If  all  the  strata,  which  lie  over  the  Coal,  are  known  to  be  different 
from  those,  which  are  underneath,  it  may  easily  be  determined,  when 
the  vein  is  pierced,  whether  the  Coal  is  above  or  below.— -But  there  is 
another  geological  fact  of  more  universal  application.p— It  is  known, 
that  those  b^ds,  which  form  the  roof  or  upper  side  of  the  vein,  almost 
always  appear  to  have  slidden  down,  and  hence  are  found  lower,  than 
the  same  beds  on  the  other  side  of  the  vein.  Hence,  if  the  miner  meet 
the  vein  on  its  roof  or  upper  side,  he  must,  after  piercing  it,  regain  the 
bed  of  Coal  by  an  ascending  gallery ;  and  the  reverse,  if  he  meet  the 
vein  on  the  other  side. 

Other  difficulties  appear  in  ei^ploring  Coal  mines.  Sometimes  the 
itK>f  and  floor  so  approach  each  other,  that  the  bed  of  Coal  almost 
entirely  disappears.  Sometimes  the  continuation  of  the  bed  is 
broken ;  and,  when  the  bed  reappears,  it  is  found  on  the  right  or  left 
cf  the  original  direction. 

Coal  sometimes  contains  metallic  substances,  of  which  snlphuret  of 
iron  is  by  far  the  most  common.    Carbonic  acid  and  carburetted  hydro- 
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gen  gases  are  disengaged  in  Coal  mines,  the  latter  of  which  )lrodiiee» 
those  dangerous  explosions,  which  so  often  take  place  on  the  approach 
of  a  lamp  or  other  flame. 

Some  varieties  of  Coal  are  subject  to  spontaneous  combostion,  pro-' 
duced,  it  is  probable,  by  the  decomposition  of  the  pyrites,  which  the/ 
contain.  Indeed  some  coal  mines  have  continued  to  bum  for  many 
years,  constituting  pseudovolcanoes,  and  producing  important  changes 
in  the  superincumbent  strata. 

(Localities.)  There  are  but  few  countries,  in  which  Coal  b  not 
found  more  or  less  abundantly.  It  is,  however,  rare  in  Italy,  Sweden, 
and  Norway*— In  France,  there  are  many  coal  mines.  Those,  which 
yield  the  best  Coal,  are  found  in  the  nordiem  and  northeastern  parta^ 
and  belong  to  the  first  or  proper  Coal  formation. 

England  is  remarkable  for  her  Coal  mines,  which  appear  chiefly  in 
the  northern,  western,  and  central  parts.  The  two  principal  mines  are 
at  the  northern  extremity,  near  Newcastle  on  the  eastern,  and  White* 
haven  on  the  western  side  of  the  Island ;  they  both  belong  to  the  first 
formation..  The  mine  at  Whitehaven  has  been  explored  to  the  depth  of 
about  400  yards,  and  is  extended  about  seventeen  hundred  yards  under 
the  sea.  In  1812,  there  were  exported  from  Newcastle  663,151  chal- 
drons of  Coal  of  53  cwt.  each,  and  326,865  chaldrons  from  Sunderland. 

» 

(Winch,) — Coal  is  also  abundant  in  some  parts  of  Scotland^— It  is  an 
important  circumstance,  that  many  of  the  Coal  mines  of  England  and 
Scotland  are  connected  with  ores  of  iron. — In  Germany  also.  Coil 
exists  in  large  quantities.  In  the  Coal  mine  of  St.  Giles,  near  Li^e, 
a  series  of  twenty  three  beds  of  Coal,  lying  one  above  another,  has  been 
actually  explored.  (Bmongnjart.) 

In  tlie  island  of  Cape  Breton,  at  Sidney,  Coal  is  found  of  good  qual- 
ity, and  is  much  used  at  Halifax  and  St.  Jolin.  In  New  Brunswick, 
near  the  head  of  Cumberland  Bay,  and  at  Grand  Lake,  near  the  river 
St.  John's.  (Thate r.) 

In  the  United  States,  Coal  has  been  explored  in  several  districts, 
and  is  known  to  exist  in  great  abundance.  We  shall  enumerate  some 
of  tlie  more  important  localities,  at  which  Coal  has  been  obtained* 
But  tlie  abundance  of  wood  has  hitherto  prevented  the  exploring  of 
most  of  our  Coal  mines  to  any  considerable  depth  or  extent.  In 
JUiifSourif  at  Florissant,  and  on  the  Osage  river.  (Schoolcraft.)'" 
In  Tennessee,  near  Knoxvilie. — In  ICeiitucky,  at  Maysville,  &c.— In 
Illinois,  near  Alton. — Also  near  the  junction  of  Fox  river  with  the 
Illinois,  about  40  miles  S.  W.  from  Chicago.  (ScHooLCRAFT.)^'^ln 
Indiana, — In  Virginia,  about  14  miles  from  Richmond.  It  is  uncer- 
tain whether  this  Coal  rests  directly  on  granite  or  is  separated  from 
it  only  by  a  thin  stratum  of  argillaceous  slate,  by  which  also  it  is 
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always  coveredL  The  beds  or  strata  of  Coal  have  the  same  inclination 
MB  the  granite,  which  is  about  45°.  At  least  £5  shafts  have  been  opened 
at  different  distances  from  each  other  through  an  extent  of  from  5 
to  70  miles.  At  Heth's  mine,  the  Coal  is  50  feet  thick,  while  at 
James'  river  it  is  only  25  feet.  The  deepest  shaft  in  Heth's  mine  is 
350  feet ;  ''and  the  strata,  which  there  cover  the  coal,  are  sandstone 
and  argillaceous  slate,  often  exhibiting  vegetable  impressions.  Pure 
charcoal  in  the  form  of  sticks  or  fogs  is  frequently  associated  with 

the  Coal.   (Qrammbr.) Also  at  Wellsburg,  Wheeling,  &c- In 

Ohio^  in  different  parts  of  the  State.  In  some  cases,  three  successive 
beds  of  Coal  are  found,  separated  from  each  other  by  argillaceous 
slate  or  shale,  bearing  vegetable  impressions.  The  coal  of  the  highest 
bed  bums  well,  agglutinates,  and  leaves  only  a  small  residuum ;  that 
of  the  second  bed  is  coarse,  bums  with  a  flame  less  bright,  and  leaves 
a  greater  residuum ;  and  that  of  the  third  bed,  though  more  abundant, 
is  inferior  in  quality  to  the  two  preceding.  From  Gallipolis  to  the 
Falls  of  the  Ohio,  it  costs  about  10  cents  a  bushel. — ^Near  Zanesville 
in  sandstone  are  found  fossil  fish  and  trees,  converted  into  sandstone. 
(^TWATBB.) — In  Pennsylvania^  on  the  western  side  of  the  Susque- 
hanna, extending  from  near  the  mouth  of  the  Juniata  through  all  the 
coontry  watered  by  the  west  branch  of  the  Susquehanna  and  its 
streams  to  Pittsburg,  and  thence  down  the  Ohio  and  its  streams. 
The  Coal  of  Pennsylvania  is  said  to  extend  over  one  third  part  of 
tiie  State.  At  Pittsburg,  where  it  approaches  the  surface,  it  is  sold 
at  about  6  cents  a  bushel.  (Cooper.)  According  to  Maclure,  the 
^  independent  Coal  formation  eiftnds  from  the  head  waters  of  the 
Ohio,  with  some  interruptions,  to  the  waters  of  the  Tombigbee.— - 
In  JWtr  Jersey,  at  the  Pracknes  Mountain,  near  Patterson,  and  in 
several  places  near  the  Passaic,  bituminous  Coal  exists  in  thin  layers, 
connected  with  sandstone  and  shale.  (Pierce,)'^Ii\  Connecticut^  a 
Coal  formation,  commencing  at  New  Haven,  crosses  Connecticut  river 
at  Middletown,  and,  embracing  a  width  of  several  miles  on  each  side 
of  the  river,  extends  to  some  distance  above  Northampton  in  ^assa* 
tkuaeUs.  Coal  has  been  found  at  Durham,  Middletown,  Chatham, 
Enfield,  South  Hadley,  &c.  within  the  limits  of  this  formation ;  in 
several  instances  it  is  rich  in  bitumen,  and  bums  with  a  free  flame. 
At  Suffield,  on  the  banks  of  the  river  of  the  same  name,  it  forms 
anmerous  thin  veins,  traversing  argillite  and  argillaceous  sandstone. 
In  Soutjiington  it  forms  tliin  veins  in  shale ;  and  in  tlie  same  town 
it  sometimes  occurs  in  a  white  gangue  of  quartz  and  sulphate  of 
barytes.  (Silliman.) 

The  gc(^raphical  situation  of  the  anthracite  of  Ilhode  Island  and 
Massachusetts,  in  relation  to  the  Coal  formation  just  described,  is  very 


512  COAL. 

similar  to  that  of  the  anthracite  on  the  Lehigh,  &c.  in  rq^ard  to  the 
Coal  formation  on  the  western  waters  of  the  Susquehanna* 

(Uses.)  The  uses  of  Coal  are  nura^rous  and  important ;  bat  varj 
according  to  tlie  quality  of  the  Coal.  For  tliose  purposes  of  the  foi^e* 
which  require  a  hollow  fire,  the  slaty  Coal  must  be  employed,  as  this 
variety  generally  possesses  the  property  of  agglutinating,  and  thas 
produces  over  the  iron  a  kind  of  arch,  which  concentrates  the  heat. 
But  the  same  property  of  caking,  which  depends  on  its  bitumen, 
disqualifies  it  for  many  operations  in  the  arts  and'  in  metalluncy.  In 
these  cases,  it  must  previously  be  deprived  of  its  bitumen  and  sulphor, 
and  thus  converted  into  Coke. 

The  substance  called  Coke  is  light,  spongy,  and  of  a  shining  steel 
gray  color.  It  bums  less  easily  than  Coal,  but  produces  a  great  heat, 
and  does  not  cake,  nor  smoke.  The  preparation  of  Coke  may  be  con- 
ducted in  the  same  manner,  as  that  of  charcoal  from  wood.  By'this 
process  from  700  to  1100  pounds  of  Coke  are  obtained  from  one  ton  of 
Coal ;  but  the  volatile  products,  consisting  of  bitumen  or  Coal  tar  and 
ammonia,  are  thus  lost.  For  collecting  these,  a  plan  has  been  contrived 
by  liOrd  Dundonald,  and  successfully  executed.  The  Coke  is  prepared 
in  ovens  or  stoves,  almost  close;  and  from  120  tons  of  Coal  are  collect- 
ed about  3^  tons  of  tar,  and  a  quantity  of  ammoniacal  salt.  (M^jcmol* 
soN^s  Chem.  Diet.) 

Coal  has  been  used  with  success  in  baking  stone  ware ;  and  Coke 
is  sometimes  employed  for  baking  hard  porcelain.— When  it  con- 
tains any  considerable  quantity  of  pyrites,  it  is  rendered  more  or 
less  unfit  for  use,  in  consequence  4  the  sulphurous  acid,  produced 
during  its  combustion.  Sometimes  also  tlie  heat,  liberated  by  the 
decomposition  of  the  pyrites,  is  sufficient  to  infiame  the  Coal ;  and 
hence  the  spontaneous  combustion  of  many  Coal  mines ; — such  Coal 
is  also  easily  disintegrated. 

According  to  the  experiments  of  Kirwan,  the  quantity  of  carbon  in 
Coal  may  be  ascertained  with  sufficient  accuracy  for  common  purposes 
by  detonation  with  nitre,  which  is  supposed  to  consume  tlie  carbon, 
while  it  acts  very  little  on  the  bitumen ; — and,  if  the  quantity  of  ashes  be 
ascertained  by  combustion,  the  proportion  of  bitutnen  may  be  inferred. 
(See  Kirwan's  Min.  vol.  ii.)  Different  varieties  of  Coal  produce  differ- 
ent degrees  of  heat. 

(Origin  of  CoaL)  Most  geologists  are  induced  to  believe,  tliat 
Coal  has  originated  from  the  decomposition  of  vegetable  substances  in 
the  interior  of  the  earth.  And  this  opinion  seems  to  be  supported  by 
the  remains  of  v^etables,  which  accompany  coal,  and  by  the  products, 
which  chemistry  obtains,  and  which  are  chiefly  carbon  and  hydrogen. 
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It  hat  howeTer  been  objected,  that  vegetables  scarcely  decomposed  are 
sometimes  found  in  beds  of  Coal.* 

Bat  it  appears  to  be  certain,  that  Coal  has  been  formed  subsequentlj  . 
to  the  existence  of  organized  bodies ;  and  that,  previously  to  its  pro- 
duction, its  particles  must  have  existed  in  a  liquid  or  minutely  divided 
state*  whether  the  solvent  were  water,  or  caloric  acting  under  a  partial 
compression.  Hence  its  structure  is  sometimes  almost  crystalline;— 
bence  it  is  often  mingled  with  portions  of  contiguous  minerals. 

The  circumstances,  under  which  beds  of.  Coal  are  found  in  most 
countries,  and  their  accompanying  minerals,  are  remarkably  uniform. 
And  further,  the  cause,  whi<;h  has  produced  the  Coal,  appears  to  have  beea 
many  times  repeated ;  hence  the  great  number  of  beds  of  Coal,  which 
are  often  found  in  the  same  mine,  under  circumstances  altogether  similar. 

The  leaves  of  vegetables,  impressed  on  the  shale,  which  accompanies 
Coal,  are  almost  always  fully  expanded,  thus  indicating  a  state  of  rest 
in  the  fluid,  from  which  the  Coal  was  deposited^— Jameson,  on  the 
authority  of  Habel,  mentions  a  petrified  trunk  of  a  tree,*  one  foot  in 
diameter  at  one  extremity,  and  forty  feet  in  length,  rising  through  rocks 
of  the  Coal  formation. — A  tree  about  30  feet  long,  with  its  branches* 
has  been  recently  observed  in  the  sandstone,  connected  with  the  Coal 
formation  near  Newcastle,  England.  The  trunk  and  larger  branches  are 
now  siliceous,  while  the  smaller  branches,  bark,  and  leaves  have  become 
Cool.  (Winch,) — ^The  small  veins  of  Coal,  usually  called  Coal  pipes, 
appear  to  arise  from  the  conversion  of  small  branches  of  trees  into  Coal. 

APPENDIX  TO  COAL. 

DySOOILE.    CoRDIRRm 
Houille  papyneie.  flioiiy. 

Its  color  is  greenish  or  yellowish  gray.  Its  masses  are  composed  of 
thin  layers,  which  have  a  compact  texture,  and  sometimes  very  slightly 
adhere  to  each  other.  These  layers  are  tender  and  brittle ;  and,  when 
placed  in  water,  become  translucent  and  flexible.  When  moistened,  it 
exhales  an  argillaceous  odor.    Its  specific  gravity  is  1.15. 

While  burning,  it  exhales  an  odor  uncommonly  fetid,  and  leaves  a 
residue,  exceeding  one  third  of  the  weight  of  the  mass. 

^  It  is  found  in  Sicily,  at  Melili,  near  Syracuse,  forming  a  thin  bed 
in  secondary  limestone^ — ^Also  at  Chateauneuf  in  France,  in  beds  in 
bituminous  marlite. 

Species  9.    LIGNITE.'  Brongniart. 

The  several  varieties,  included  under  this  species,  exhibit  some 
diversity  of  external  character ;   but  they  have  all  unquestionably 

*  VcfetaUe  impcenkiM  an  liie  an  ttiitA  dcrweiii  te*«f  Gotb 
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originated  from  wood,*  which  has  been  buried  in  the  interior  of  the 
earth ;  indeed  thej  frequently  exhibit  a  ligneous  texture  more  or  less 
distinctly.  But,  althou^  in  some  varieties  this  texture  may  entirely 
disappear,  the  Lignite  still  differs  very  considerably  from  CoiL 

Most  of  its  varieties  burn  with  flame,  but  they  do  not  swell  nor 
cake,  like  coal ;  the  odor,  which  they  exhale,  is  also  sensibly  different 
from  that  of  burning  coal  or  bitumen,  and  is  usually  unpleasant,  some- 
times sharp,  or  fetid.  Like  wood,  they  leave  a  residue  of  ashes,  but 
often  more  abundant  They  further  differ  from  coal  by  yielding^  when 
distilled,  a  peculiar  acid  liquor.  Their  co](Ar,  sometimes  black,  is  more 
frequently  brown. 

The  varieties  of  Lignite  are  almost  invariably  found  in  alluvial 
earths,  or  connected  with  rocks  of  the  most  recent  formation,  as  sand- 
stone, shell  limestone,  or  basalt.  It  is  in  many  cases  obviously  of  more 
recent  formation  than  coal. — By  some,  these  ligneous  substances  are 
viewed  as  an  imperfect  coal,  as  wood  not  yet  mineralized,  or  passed  into 
ib%  state  of  coal ;  while  others  doubt  the  transition  of  Lignite  into  coaL 

Many  of  its  varieties  gradually  pass  into  each  other. 

Var,  1.  jET.t  Kir  w AH.  The  color  of  Jet  is  a  pure  and  deep  blad^ 
sometimes  with  a  tinge  of  brown.  It  occurs  in  opaque,  compact  masses^ 
so  solid  and  hard,  that  they  are  susceptible  of  being  turned  on  a  lathe 
and  highly  polished.  Its  fracture  is  conchoidal  or  undulated,  shining 
or  even  splendent,  and  has  a  resinous  lustre.  Its  specific  gravity  varies 
fr^m  1.25  to  1.30.  By  friction  it  acquires  a  weak  electricity  even  wboi 
not  insulated. 

It  sometimes  presents  the  form  of  branches  of  trees,  and  exhibits 
traces  of  a  ligneous  texture. 

It  bums  with  flame,  often  a  little  greenish ;  but  it  does  not  melt, 
like  solid  bitumen.  It  exhales^  while  burning,  a  strong,  and  sometimes 
aromatic  odDr,  sensibly  different  from  that  of  coal  or  bitumen. 

(Geological  situation  and  Localities,)  Jet  most  frequently  occurs 
in  detached  masses  of  a  moderate  size  in  beds  of  sandstone,  marl,  lime- 
stone, and  secondary  trap.  It  Is  also  connected  with  formations  of 
coal,  particularly  that,  which  is  associated  with  secondary  trap  rocks. 
— It  is  also  found  with  other  varieties  of  Lignite. 

Good  specimens  of  Jet  are  found  in  Gallicia,  &c.  in  Spain  ;«-near 
Wittemberg  in  Saxony ; — and  in  the  department  of  Aude  in  France, 

where  it  sometimes   contains  amber. In  England,  it  occurs  near 

Whitby. — In  the  Faroe  islands  and  in  the  isle  of  Sky,  it  occurs  in 
trap  rocks. 

*  Henoe  itt  name  from  Uw  Latin,  Ugmtntt  mod. 

t  Jayn.  tfoiiy.  Lignite  Jayec  Brtff^iarf,    Peck  Koh\e.  U^cmer.  Heuitnaniu    FitdHCML  Jton^ 
Mti.   La  Houille  picifiime.  JBrtcAaiif.   3€U  AUatuFhUUfit, 
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III  0^  UniM  States ;  in  MassachwetUt  at  South  Hadlej,  in  the 
coftl  formation.  (Gibbs.)  , 

(Uses  and  Remarks. J  It  is  sometimes  employed  for  fuel ;  but  is 
more  frequently  cut  and  polished  for  ornamental  purposes.  In  the 
department  of  Aude,  before  mentioned,  more  than  1000  persons  are 
employed  in  the  manufacture  of  Jet  into  buttons,  bracelets,  snuff-boxes, 
fcc« — It  has  also  been  called  Gagat — and  black  amber^ — Some  miner- 
elogists  consider  it  intermediate  between  coal  and  bituminous  wood. 

2.  BRITTLE  LIGNITE.*  This  Variety  may  be  distinguished  from  jet 
mnd  some  other  combustibles,  which  it  resembles,  by  its  very  great 
brittUness*  Its  surface  is  always  cracked,  and  it  is  very  easily  divisible 
into  cubical  or  trapezoidal  fragments.  Its  color  is  black  with  a  shade 
of  brown,  and  less  shining  than  that  of  jet. 

The  longitudinal  fracture  sometimes  brings  to  view  a  ligneous  tex- 
ture ;  its  cross  fracture  is  even,  or  a  little  conchoidal ;  and  its  lustre  is 
moderate. 

This  variety  bums  easily,  emitting  a  disagreeable  odor.  By  ex^ 
posure  to  the  air  it  usually  bursts,  and  falls  to  pieces. 

(Geological  situation  and  Localities.)  It  is  sometimes  in  horizontal 
beds  of  considerable  magnitude ;  and  occurs  in  alluvial  earths,  com- 
posed of  sand,  argillaceous  marl,  &c.  or  is  connected  with  sandstone* 
basalt,  &c.— — It  passes  into  the  brown  and  earthy  Lignites^— It  is 
abundant  in  Bohemia  and  the  south  of  France. 

It  is  not  used  in  the  forge,  but  may  be  employed  for  burning  lime,  &c« 

3.  BITUMINOUS  wooD.t  Ja MESON.  Its  form  is  that  of  the  roots* 
branches,  or  trunks  of  trees  usually  somewhat  compressed ;  and  its 
texture  is  perfectly  ligneous,  llie  longitudinal  fracture  is  fibrous  with 
but  little  lustre ;  the  cross  fracture  has  more  lustre,  is  sometimes  a 
little  conchoidal,  or  splintery,  and  often  discovers  the  concentric* 
annual  rings  of  the  wood.  It  is  opaque,  more  friable  than  wood,  gives  a 
shining  streak,  and  is  very  light.  Its  color  is  brown,  either  dark  or  light, 
and  sometimes  nearly  brownish  black,  or  with  a  shade  of  blue  or  red. 

It  burns  with  a  clear  flame,  yielding  an  odor,  which  is  very  different 
from  that  of  coal,  and  is  generally  rather  unpleasant.  Its  ashes«  at  least 
in  some  instances,  contain  potash. 

(Geological  situation  and  Localities.)  This  substance,  wliich  is 
usually  found  in  alluvial  earths,  or  connected  with  rocks  of  tlie  most 
recent  formation,  sometimes  constitutes  masses  or  beds  of  very  consid- 
erable extent  and  thicboess.  Thua  in  Hanover,  near  Munden,  it  forms 
two  beds,  of  which  one  is  more  than  ten  yards  thick ;  the  two  beds  are 

*  Lifnitr  finable.  Br0ngniaH,  Moor  Kohle.  HTgrner,  Bfoor  OoaL  Jameton,  La  Hoaille  limoneuie. 
.SrarAoitf.    Trapczoidiselie  Braankohle.  Hautmanfu 

t  BitanuBotef  Holz.  tVemer.  Holzformige  Bj  aankohle.  Hatumatm.  Le  Boi«  bitnmiiietiz  eom- 
ana.  Bncftant,    Lignite  fibcevz.  Brwgniart,   Lignilbrai  cartooaied  wood.  KIrww* '  W^od  CmI. 
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•eparmted  by  a  thin,  stony  Ityer^— f  n  Iceland*  where  it  is  calbd  Arfsr- 
brand,  it  is  abundant,  and  very  distinctly  exhibits  the  compiessed  tranks 
of  trees ;  it  is  sometimes  but  little  mineralized,  ifkid  is  even  esuployed 
as  timber^— In  England,  it  is  abundant  at  Bovey  Tracey,  near  Bseter«^ 
In  Scotland,  in  the  counties  of  Fife  and  Mid  Lothian,  it  occurs  in  the 
coal  formation. — In  Prussia,  it  is  abundant,  and  connected  with  the 
amber  of  that  country.— In  France,  at  Auteuil,  near  Paris;  some  of  the 
trees,  still  entire  in  form,  vary  from  6  to  18  inches  in  diameter,  and  are 
penetrated  with  pyrites ;  they  all  lie  in  the  same  direction,  and  rest  oa 
a  bank  of  chalk.  Fossil  bones  occur  in  the  Mack  clay,  which  covers  the 
Lignite.  (BscQUEMEL,)-^ln  the  island  of  St.  Michael,  Lignite  occors 
in  hills  of  pumice ;  it  sometimes  presents  almost  entire  trees,  one  foot 
in  diameter,  perfectly  carbonized,  and  apparently  in  their  natural  sit- 
uation.  (WBBSrER.) 

It  is,  however,  most  frequently  found  in  detached  masses,  or  in 
small  beds.  It  is  often  associated  with  other  varieties  of  Lignite,  into 
many  of  which  it  gradually  passes.^— •The  same  tree  is  sometimes 
carbonated  in  one  part,  while  the  other  remains  in  the  state  of  wood. 

Its  fissures  sometimes  contain  carbonate  or  sulphate  of  lime,  qiiarti» 
chalcedony,  sulphuret  of  iron,  amber,  &c. 

In  the  United  States.  In  Marylandt  at  Cape  Sable,  is  a  bed  of 
Lignite  from  3|-  to  4  feet  thick,  composed  of  Jet,  Brittle  lAgBoSbb^ 
Bituminous  Wood,  and  Brown  Lignite ;  it  is  penetrated  througjioet  bf 
pyrites,  and  rests  on  sand,  which  also  embraces  pyrites.  (Troost.)^^ 
In  Massachusetts,  at  Gayhead,  on  Martha's  Vineyard ;  it  contains 
pyrites,  which  rapidly  effloresces  by  exposure. 

It  is  sometimes  employed  as  fuel. 

4.  BROWN  LIGNITE.*  This  substaucc,  in  many  of  its  properties^ 
resembles  bituminous  wood,  like  which  it  sometimes,  but  less  frequently, 
exhibits  the  texture  of  wood  on  its  longitudinal  fracture ;  or  this  texture, 
according  to  Fabroni,  may  be  brought  to  view  by  boiling  the  specimea 
in  diluted  nitric  acid.— Its  color  varies  from  brown  to  brownish  black. 

Its  general  structure  is  often  a  little  slaty ;  its  cross  fracture  is  even 
or  conchoidal,  with  a  resinous  lustre  somewhat  shining.  It  is  brittle, 
and  varies  in  specific  gravity  from  1.20  1.55. 

It  burns  with  a  weak  flame,  often  bluish, Jind  exhales  an  odor,  which 
is  usually  disagreeable.  A  specimen  from  Bovey  yielded  Hatchett, 
water  mixed  with  an  acid  and  some  bitumen  30.0,  thick  oily  bitumen 
10.5,  charcoal  45.0,  carbonic  acid  and  carburetted  hydrogen  14.5. 

Its  geological  situation  is  similar  to  tliat  of  bituminous  wood,  into 
which  it  passes.    It  sometimes  contains  pyrites,  amber,  mellate  of  alu- 

*  Gemeifie  Braun  Rohle.  JT^rner. /Tatwrnann.   Common  brown  CoaLi/iimcvtn.   LftBbulQebnie. 
Br9chont,   Bovey  CotI,  or  eoDpact  cMlxmitcJ  Wood*  Kirwmru 
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miMi  md  r«tin  isphaltuiiii^— -It  is  abundant  near  Exeter,  at  Bevej 
Tnicej,  in  Bngland,  and,  with  bituminous  wood,  it  forms  sereral  beds 
in  a  brownish  clay. 

In  the  UttiUd  States,  it  has  been  observed  in  a  few  places  in  alluvial 
earths. 

It  is  sometimes  employed  as  fuel. 

5.  EARTHY  LiGNrrE.*  Its  color  is  nearly  black,  or  blackish  brown, 
or  a  Kghter  brown,  and  sometimes  with  a  tinge  of  red,  gray,  or  yelloW. 
It  has  very  little  solidity,  and  is  often  perfectly  friable.  Its  fracture  is 
dnti,  fine  grained  earthy,  but  sometimes  exhibits  a  ligneous  texture. 
It  acquires  some  lustre  in  the  streak ;  and  is  but  little  heavier  than 
water. 

It  bums,  like  tinder,  with  little  or  no  flame,  and  yields  an  odor, 
which,  like  tiiat  of  bituminous  wood,  is  often  unpleasant 

This  variety  differs  but  little  from  bituminous  wood,  except  in  its 
friability ;  ^indeed  the  two  gradually  pass  into  each  other. 

(LoeaUties,)  This  Lignite  most  frequently  occurs  in  alluvial  earths, 
and  is  sometimes  connected  with  secondary  rocks  in  the  vicinity  of 
coal^— -It  is  explored  near  Cologne,  where  it  forms  beds  from  20  to  SO 
feet  thick,  virhich  rest  on  white  clay,  and  are  covered  by  a  bed  of  pebbles 
of  quartz,  jasper,  &c.  It  contains  trunks  of  trees,  imbedded  without 
order,  usnally  compressed,  of  a  black  or  reddish  cojor,  and  burning 
wfj  w^l ;  also  fragments  and  fruits  of  a  species  of  palm  tree.  The 
ashes  of  this  Lignite  are  a  little  alkaline. 

In  the  United  States.  In  Maryland,  at  Cape  Sable,  it  forms  a  bed 
from  5  to  12  feel  thick,  containing  pyritous  wood  and  lar^  fragments 
of  bituminous  wood ;  it  rests  on  argillaceous  sandstone.  (Tsoost,  See 
Silliman's  Jour.  v.  iii,  p.  8.) 

(Uses,)  It  is  employed  as  fuel  in  cases,  where  a  great  heat  is  not 
requisite;  and  for  this  purpose  it  is  often  moistened  and  formed  into 
small,  regular  solids.  Its  ashes  constitute  a  good  manure. — The 
variety,  found  near  Cologne,  and  sometimes  called  Cologne  earth, 
or  umber  improperly,  is  employed  by  painters,  either  as  a  water 
color,  or  with  oil. 

When  it  contains  pyrites,  it  affords  alum,  and  passes  into  the 
following  subvariety. 

ALUMINOUS  EARTH.t  This  scarcely  differs  in  its  external  characters 
from  the  Earthy  Lignite  just  described.    It  has  usually  a  sharp  taste. 

It  burns  with  some  flame,  and,  when  exposed  in  large  masses  to  a 
rnmst  air,  it  becomes  warm,  and  sometimes  takes  fire. 


*  Erd  Rohle.  Werner,   Earth  CoaL  Jamefn,    Bois  Utumineiu  terreux.  Bnehtmu   Lignite 
rmx.  Brmtgnunt,    EMige  BnuinkolUe.  Hmumann. 

t  Alam  Euth. /ofiKfon.   AlAiiiier4et  fT^mer*   SidifeBrawduUt^fliglfiaMNUb    PjtoImhBkvwi^ 
CiNiL  Mkin* 
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Like  the  other  Lignites,  it  is  found  in  alluvial  earths ;  and  some- 
times forms  extensive  beds,  which  often  embrace  bituminous  wood. 
By  liziviation  it  affords  alum. 

Species  10.    PEAT. 

Tourbe.  BrmgtUart,    ItisoftenosUedMoMmEuofei 

This  homely,  but  valuable  and  well  i^nown  combustible,  has  a  loose 
texture,  more  or  less  porous,  or  even  spongy.  When  recently  du^  it 
forms  a  viscid,  slimy  mass,  which,  by  exposure  to  the  air,  becomes  diy, 
hard,  and  more  or  less  light  and  brittle  in  different  varieties.  Its  color 
is  brown,  sometimes  yellowish  or  reddish,  or  a  dull  black. 

Peat  consists  essentially  of  vegetable  matter  in  various  states  of  de- 
composition ;  but  is  more  or  less  mixed  with  earths  and  salts.  It  appears 
to  differ  from  vegetable  earth  by  retaining  nearly  oil  the  principles  of 
the  vegetable,  thpugh  these  principles  may  have  formed  combination^ 
which  did  not  exist  in  tlie  living  plant. 

This  substance  burns  with  different  degrees  of  ease,  but  sufficiently 
well  to  be  employed  as  fuel.  It  leaves  an  abundant  residue  of  veiy 
light  ashes. 

We  notice  two  varieties  of  Peat,  depending  chiefly  on  the  degttt 
of  decomposition  in  the  vegetable. 

Far.  1.  FIBROUS  PKAT.*  '^This  variety,  sometimes  called  Turf,ii 
composed  chiefly  of  vegetable  fibres,  variously  interlaced,  and  united  bj 
a  slimy,  vegetable  matter  in  a  more  advanced  state  of  decompositioiu 
Its  texture  is  of  course  very  loose.  Hence  we  perceive  tlie  roots,  stems» 
and  leaves  of  the  various  plants,  wliicli  grow  in  swamps,  bogs,  marshes, 
or  heaths ;  indeed  it  sometimes  seems  to  be  composed  almost  entirely 
of  leaves.!  When  dry,  it  is  lighter  and  more  elastic,  than  compact 
Peat,  and  its  color  is  usually  less  dark. 

2.  COMPACT  P£at4  Wlieu  recently  dug,  it  forms  a  very  slimy  mass, 
soft  to  the  touch,  and  sufficiently  tenacious  to  be  cut  or  moulded  into 
small  regular  solids,  like  a  brick.  When  dry,  its  texture  becomes  more 
or  less  firm  and  cumpacl,  and  it  exhibits  an  earthy  fracture.  It  is 
harder,  heavier,  and  blacker,  than  tiie  first  variety.  It  embraces  few  or 
no  visible  remains  of  the  organic  parts  of  vegetables,  and  seems  to  have 
originated  chiefly  from  aquatic  plants.  In  some  rare  instances,  its 
fracture  is  glossy,  like  resin. 

The  two  preceding  varieties  pass  insensibly  into  each  otlier,  and 
frequently  occur  in  the  same  bed.  In  this  case,  the  upper  part  of  the 
bed  is  loose  and  fibrous,  having  undergone  only  a  partial  decomposition; 
but,  on  approaching  the  lower  parts,  the  remains  of  the  vegetable  fibre 

*  La  Tourbe  fihreoie.  Brongniart.    Turf.  Kiramn,       t  La  Tourbe  ptpyrac^  itr-MViterf. 
I  La  Tourbe  limoneoie— et  ptcifbrme.  Br§ngnUirt*   Peat.  Kirwan, 
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gradually  disappear,  and  the  Peat  becomes  more  compact,  in  conse- 
quence of  the  more  complete  decomposition  of  the  vegetable,  and  of 
^the  pressure  of  the  superincumbent  mass. 

(QeologUal  situaHcn.)  This  combustible  is  found  in  swamps, 
marshes,  bogs,  and  low  grounds,  which  have  been,  or  are  still  covered 
with  stagnant  water.  Its  beds,  always  horizontal,  are  sometimes  many 
ymrds  thick,  and  either  appear  at  the  surface,  or  are  covered  by  a  stra- 
tum <^  vegetable  earth.  These  beds,  the  lower  part  of  which  must 
once  have  been  the  bottom  of  ponds  or  small  lakes,  are,  of  course,  ex- 
tremely variable  in  extent;  they  are  sometimes  homogeneous,  and 
sometimes  contain  layers  of  mud,  sand,  or  clay. 

Beds  lof  Peat  exhibit  some  peculiar  characters,  by  which  their  ex- 
istence may  often  be  discovered.  They  possess  a  remarkable  degree  of 
elasticity,  especially  when  moist ;  so  that,  if  a  heavy  blow  be  impressed 
on  one  point,  the  bed  is  perceived  to  tremble  for  a  considerable  extent 
on  all  sides.  When  impregnated  with  water,  they  often  swell,  and  their 
surface  becomes  a  little  convex.  In  this  state  they  become  so  soft, 
that  it  is  difficult  to  walk  upon  them,  and  they  gradually  absorb,  some- 
times to  a  great  depth,  any  heavy  body,  which  is  placed  on  the  surface. 

Marshes  or  bogs,  which  contain  Peat,  are  usually  covered,  or  at  least 
impregnated  with  water,  for  some  part  of  the  year.  But,  unless  covered 
with  vegetable  earth,  they  are  incapable  of  cultivation,  and  yield  only 
coarse  grasses,  and  certain  aquatic  plants^— In  fine,  beds  of  Peat  some- 
times rest  on  the  surface  of  water,  or  even  form  small  floating  islands. 

Beside  t;lay,  sand,  and  fresh  water  shells,  other  substances  are 
occasionally  found  in  Peat  Whole  trees  sometimes  occur  in  beds  of 
Peat,  many  of  them  lying  in  the  same  direction,  and  near  their  stumps, 
which  appear  to  have  been  cut  at  nearly  the  same  height  These  facts 
have  been  observed  in  tlie  Peat  of  Holland,  Scotland,  and  Ireland. 

Beds  of  Peat  also  embrace  remains  of  animals,  among  which  are 
deer's  horns,  and  the  bones  of  oxen ;  indeed  timber,  axes,  and  other 
implements  of  labor  are  sometimes  found  in  these  beds ;  and  in  the 
Peat  of  Kincardine,  in  Scotland,  whole  causeways  have  been  observed. 

(LocalUUs.)  Although  Peat  is  found  more  or  less  in  all  countries, 
it  is  much  more  abundant  in  cold  or  temperate  r^ons,  than  in  those, 
which  are  warm.  When  found  in  warm  climates,  it  exists  at  a  very 
considerable  elevation,  and  has  seldom  been  observed  in  tropical  re- 
gions.*— fn  Ireland,  Scotland,  and  Holland,  it  occurs  in  large  quanti- 
ties.— It  appears  also,  that,  in  certain  parts  of  Holland,  Peat  is  some- 
times composed  entirely  of  marine  plants^— In  many  parts  of  the  United 
Statest  this  valuable  combustible  exists  abundantiy ;  particularly  in  the 
States  of  Ohio,  JWir  Jersey,  JWir  Fork,  and  MassaeffUsetts, 

*  Kmyi  OB  Ike  Xstanl  History  tad  Origrfai  of  Pieit  by  IL  Rmrie. 


(Uses  and  Remarks.)  This  subetance  is  eot  and  taken  fram  its  bed 
by  instruments,  contriyed  for  that  purpose.  Sometimes  a  lonj^  narrow 
spade,  from  one  side  of  which,  near  the  bottom,  a  sharp  knife  prnjecta 
at  right  angles,  is  employed.  The  Peat  is  of  course  cut  in  two  direc- 
tions at  once,  and  is  taken  out  in  solid  masses  of  convenient  lengtli  and 
size.  The  compact  variety,  especially  when  taken  from  water,  ia  often 
moulded  into  the  form  of  lai^  bricks.^— In  all  cases,  however,  the 
utmost  care  should  be  employed  to  render  the  Peat  perfectly  dry. 

Peat  is  extensively  employed  as  fuel  in  those  ceuntries*  where  it 
abounds,  and  where  wood  and  coal  cannot  be  easily  obtained.  This  is 
peculiarly  the  case  in  Holland. 

The  compact  is  fi;enerally  superior  to  the  fibrous  variety,  at  it  pro- 
duces a  stronger  and  more  durable  heat ;  it  also  bums  with  a  brig|iter 
flame,  and*<a  darker  colored  smoke.  Some  varieties  contain-  mich 
bitumen. 

Peat  may  also  be  employed  in  several  kinds  of  manufactures,  as  in 
burning  limestone,  bricks,  &c. 

Some  varieties  do  not  answer  well  for  culinary  purposes,  in  oonse- 
qnence  of  the  empyreumatical  oil,  which  they  jrield,  while  burning; 
Other  varieties  contain  pyrites,  and,  during  combustion,  afford  more 
or  less  of  sulphurous  aqid  gas.— Its  ashes  sometimes  contain  aidphate 
of  iron. 

•  

(Origin  of  Feat,)  A  concurrence  of  circumstances,  all  of  which 
are  not  perfectly  well  understood,  is  necessary  to  the  formation  of  Pimt 
It  is  obvious,  however,  tliat  stagnant  water,  impregnated  with  the  as- 
tringent and  antiseptic  juices  of  certain  plants,  and  a  low  temperature, 
by  which  many  of  the  ingredients  of  ^vegetables  are  prevented  from 
escaping  in  the  form  of  gas,  are  among  the  circumstances,  favorable  ta 
the  production  of  Peat.  It  has  been  remarked,  that  the  stagnant  water 
of  Peat  grounds  docs  not  become  putrid,  and  is  less  unhealthy,  than 
tiiat  of  marshes,  which  do  not  produce  Peat.  It  is  however  very 
difficult  to  say,  why  certain  marshes  and  bogs  should  be  capable  ef 
converting  into  Peat  the  vegetables,  which  they  produce,  while  other 
marshes,  equally  abounding  with  vrgotables,  and  apparently  under 
similar  circumstances,  should  be  incapable  of  yielding  this  combustible. 
Hence  different  opinions  have  been  expressed  on  the  origin  of  Peat; 
and  hence  some  have  supposed,  that  it  depends  on  the  presence  of  a 
particular  vegetable  ;  but  they  do  not  agree  in  regard  to  the  vegetable 
itself. 

It  appears  to  be  well  ascertained,  in  many  cases  at  least,  that  those 
ditches,  from  which  Peat  has  been  removed,  will  again  become  filled 
with  the  same  coiAbustible ;  but  the  period,  requisite  for  tliis  change, 
will  vary,  according  as  the  circumstances  are  more  or  less  favorable. 


CLASS  TV. 

Ores, 

The  mineralB,  which  belong  to  this  class,  generally  present  more 
definite  and  more  uniform  characters,  than  those  of  the  preceding 
classes.  Hence,  in  almost  every  systematic  arrangement,  the  same 
uinerals 'have  been  referred  to  this  class.  Most  of  the  species  are 
well  defined.  In  a  few  cases,  however,  where  several  different  metals 
are  combined,  it  may  be  difficult  to  distinguish  between  those,  which 
are  essential  to  the  species,  and  those  which  are  accidentally  present. 

Metals,  as  presented  by  nature,  are  sometimes  pure,  or  combined 
with  each  other  only,  and  are  said  to  exist  in  a  vnetaUie  $Me.  But 
more  frequently  they  are  combined  with  oxygen,  sulphur,  &c.  by  which 
their  peculiar,  metallic  properties  are  more  or  less  disguised ;  in  tills 
case  the  metal  is  said  to  be  mineralixedf  and  the  oxygen  or  sulphur  is 
called  a  mineralixer. 

These  two  general  states,  in  which  metals  are  found,  may  conTen- 
iently  be  subdivided  into  five  particulars. 

1.  JUlaiive  metals.  In  this  case  the  metal  is  pure,  or  alloyed  with 
only  a  minute  quantity  of  some  other  metal  or  metals. 

2.  Jilloys.  .In  this  case  also  the  metals  alloyed  are  in  a  metallic  state. 
Thus  silver  and  antimony  are  found  united.  Sometimes,  more  than  two 
metab  enter  into  the  same  compound.  The  alloy  often  differs  much 
from  each  of  its  component  parts  in  color,  .hardness,  malleability, 
specific  gravity,  &c. 

S.  Oxides.  Most  of  the  metals  sometimes  occur  in  this  state,  and 
often  abundantly.    Sometimes  the  oxides  of  two  metals  are  united. 

4.  United  with  a  combustible.  This  division  is  chiefly  composed  of 
those  Tarious,  native  compounds,  called  sulphurets^  in  which  the  sulphur 
is  commonly  united  with  the  metal,  sometimes  with  its  oxide. 

5.  Metallic  salts.  Here  the  metal  always  exists  in  the  state  of  an 
oxide,  united  to  some  acid,  of  which  the  sulphuric,  muriatic,  carbonic, 
and  phosphoric  are  the  most  common. 

Metals,  existing  in  the  state  of  an  oxide,  or  a  salt,  or  united  with  a 
combustible,  are  called  ores  ;  and  this  term  is  by  analogy  extended  to 
the  native  metals  and  alloys. 

The  earthy,  stony,  saline,  or  combustible  substance,  which  contains 
the  ore,  or  is  only  mingled  with  it,  without  being  chemically  combined, 
is  called  the  gangue  or  matrix  of  the  ore.  Hence  an  obvious  distinct- 
tion  between  the  gangue  and  mineralizer;  for  the  latter  is  always 
eombined  wth  the  metal,  while  the  former  is  only  mijeed  with  it 

Sometimes  the  same  mass  contains  two  or  more  different  metals,  and 
has  hence  been  referred  to  different  places  in  the  class,  according  as 
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its  generic  character  is  derived  from  the  metal  predominant  in  qnantitj, 
or  from  that,  which  is  most  rare  or  valuable.  Hence,  in  a  systematiG 
arrangement,  some  ores  may  not  be  found  under  that  metal,  for  which 
they  are  worked.  Thus  all  ores,  from  which  silver  is  extracted,  are 
not  strictly  silver  ores. 

Metals,  and  their  ores  are  sometimes  disseminated  in  other  rocks ; 
sometimes  they  form  irregular  masses  of  various  sizes,  and  sometimea 
they  constitute  beds ;  but  more  frequently  they  are  found  in  TeinSk 
either  filling  the  whole  vein,  or  mixed  with  various  saline  and  earthy 
minerals.  They  appear  to  be  the  production  of  every  period,  but  more 
frequently  exist  in  primitive  and  transition,  than  in  secondary  rocks,  or 
than  in  alluvial  earths. 

The  relative  ages  of  the  metals  may  be  determined  in  a  very  satis^ 
factory  manner  by  the  nature  of  the  gangue,  and  by  the  relative  position 
of  different  metallic  veins.  For  these  veins  undoubtedly  were  once  open 
fissures,  which  have  since  been  filled  by  the  substances,  which  they  now 
contain.  Hence  those  veins,  which  are  most  frequently  intersected  by 
others,  must  be  older,  than  the  veins,  which  intersect;  and,  on  the  other 
hand,  those  veins,  which  intersect  all  the  others,  must  be  considered 
the  most  recent.  According  to  these  principles,  molybdena  and  tin  are 
among  the  most  ancient  metals,  while  lead,  copper,  &c.  belong  to  later 
formations.    Iron  is  a  production  of  every  period. 

The  term  mine  is  Usually  applied  to  those  places,  whence  the  ores 
of  metals  are,  or  may  be,  extracted  in  considerable  quantities,  but  is 
sometimes  extended  to  deposites  of  combustibles,  salts,  or  even  of 
earthy  minerals. 

We  shall  now  briefly  describe  the  physical  properties  of  metals  in  a 
state  of  purity. 

1.  Density,  or  specific  gravity.  The  specific  gravity  of  metals,  if 
we  exclude  tliose  recently  discovered  by  Sir  H.  Davy,  is  always  greater 
than  that  of  the  minerals,  which  compose  the  preceding  clasfses  ;  tellu- 
rium, the  lightest  metal,  being  above  6.0,  while  the  heaviest  earthy  body 
is  less  than  5.0. 

2.  Opacity.  Metals  are  almost  perfectly  opaque.  Hence  the  thinest 
layers  of  gold,  which  are  applied  to  the  surface  of  porcelain,  remain 
opaque ;  still,  however,  this  metal,  when  in  leaves  extremely  thin, 
transmits  a  feeble  light. 

S.  Lustre.  Metals,  especially  when  polished,  reflect  light  very 
copiously,  and  hence  possess  that  peculiar  kind  of  lustre,  which  is 
called  metnllic.  Even  when  reduced  to  a  coarse  powder,  they  retain 
more  or  less  of  their  lustre.  The  metallic  lustre,  which  some  earthy 
minerals  possess,  is  confined  to  the  surface. 
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4»  jDolar*  Each  metal,  when  pore*  nniformlj  presents  its  proper 
color ;  the  light  being  reflected  from  the  integrant  particles^  and  not 
from  any  foreign  mixture*  Their  general  color  is  some  shade  of  white» 
gray,  or  yellow. 

5.  MMeahiUty.  It  is  in  consequence  of  possessing  thb  property^ 
that  some  metals  may  be  extended  into  very  thin  leaves,  either  by 
beating  them  with  a  hammer,  or  pressing  them  between  rollers.  All 
the  metals  are  not  sensibly  malleable ;  and  those,  which  are  so,  exhibit 
this  property  in  very  different  degrees. 

6.  DuetUitif.  By  this  property  metals  are  rendered  capable  of  being 
drawn  into  wires,  more  or  less  fine.  But,  although  the  ductile  metals 
are  also  malleable,  yet  these  two  properties  do  not  always  correspond 
in  the  same  metal.  Thus  iron  is  ductile  in  a  much  higher  degree, 
than  it  is  malleable. 

r.  Tenacity.  The  two  preceding  properties  must,  in  &ct,  ultimately 
depend  on  the  tenacity  of  the  metal ;  and  this  seems  to  arise  from  tlie 
power,  which  certain  metals  possess,  of  permitting  their  particles  to 
move  among  themselves  without  being  forced  beyond  the  limits  of  their 
mutual  attraction.  The  tenacity  of  metals,  however,  is  usually  estimat- 
ed by  the  strength  of  their  wires ;  and  different  metals  may  be  compar- 
ed in  this  respect,  by  taking  wires  of  a  given  diameter,  and  gradually 
adding  weights  to  one  of  their  extremities,  till  the  wires  break. 

8.  Hardness,  This  property  is  possessed  in  only  a  moderate  degree 
by  most  of  the  metals,  but  may  be  increased  by  artificial  processes* 
"When  the  ductility  and  softness  of  melais  have  been  removed,  they 
may  be  restored  by  heating  the  metal,  and  permitting  it  to  cool  slowly. 

9*  The  elasticity  of  metals  follows  very  nearly  the  same  order  as 
their  hardness,  and  may  be  artificially  increased  in  the  same  manner. 
•—The  peculiar  sound,  which  some  metals  yield,  after  being  struck,  is 
connected  with  their  hardness  and  elasticity. 

10.  Although  the  metals  are  well  known  to  be  the  best  conductors 
oj  eleetricity,  yet  it  appears  from  the  experiigents  of  Haiiy,  that,  when 
insulated,  they  acquire  a  feeble  electricity  bgr  friction  with  cloth. 

11.  Some  of  the  metals  possess  a  slight  d^ee  both  of  taste  and  odor, 

12.  Several  of  the  metals,  when  melted,  may  be  regularly  crystalliz- 
ed. The  process  consists  in  permitting  tlie  melted  mass  to  cool  at  the 
surface ;  and  the  solid  crust  being  pierced,  the  internal,  liquid  part  is 
poured  out,  leaving  crystals  attached  to  the  sides  of  the  cavity. 

•Action  of  Caloric,  The  metals  are  all  expansible  by  caloric,  and 
the  degree  of  expansion  appears  to  be  nearly  in  the  order  of  their  fusi- 
bilitiesw— The  scale  of  fusibility  extends  from  mercury,  which  becomes 
fluid  at  about  40°  below  zero  on  Fahr.  to  iron,  which  melts  at  about 
158°  W.  and  thence  to  platina,  which  can  be  melted  by  th^  most  intense 
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he«t  only.— Melted  metals,  if  the  quantity  be  small,  assume  a  gloholar 
form ;  and  a  metal*  thus  purified  by  fusion,  was  formerly  called  a 
regulus. 

Many,  and  perhaps  all,  of  the  metals  may  be  ToIatiliKed  by  heat; 
but,  in  general,  they  must  be  previously  melted ;  arsenic,  howeTer,  is 
volatilized  at  a  lower  temperature,  than  its  melting  point. 

The  more  valuable  metals  may  be  arranged  in  nearly  the  fidlowiiig 
order  in  regard  to  their  most  important  physical  characters ;  begiunng 
in  each  case  with  the  metal,  which  possesses  the  property  in  the  highest 
degree. 


Specgranty. 

LuMlre. 

MaUtamUy. 

Ttnaciiy, 

Hardness. 

FusibilUg. 

Platina. 

Iron  or  steel 

,    Gold. 

Iron.* 

Iron. 

Mercury. 

Gold. 

Silver. 

Silver. 

Copper. 

Plaitina. 

Tin. 

Mercury. 

Plating 

Platina. 

Platina. 

Copper. 

Lead. 

Lead. 

Mercury. 

Copper. 

Silver. 

Silver. 

Silver. 

Silver. 

Gold. 

Iron. 

Gold. 

Gold. 

Copper. 

Copper. 

Copper. 

Tin. 

Tin. 

Tin. 

Gold. 

Iron. 

Tin. 

Lead. 

Lead. 

Lead. 

Iron. 

Tin. 

Lead. 

Platina. 

GENUS  I.    GOLD. 

This  metal,  when  pure,  has  a  fine  yellow  color,  slightly  tinged 
red,  and  acquires,  when  polished,  a  high  lustre.  In  .malleability  it  is 
superior  to  all  the  other  metals.  Its  ductility  is  also  Very  great  It  is 
softer  than  silver,  and  may  easily  be  cut  by  a  knife.  Its  specific  gravity 
is  about  19.3. 

Gold  is  not  oxidated  by  exposure  to  air  or  moisture ;  nor  is  this 
effect  produced  by  caloric,  unless  at  a  very  high  temperature,  such  as 
that  excited  by  electricity.  It  also  burns  in  the  flame  of  a  united 
stream  of  oxygen  and  hydrogen  gases.  It  melts  at  about  S2^  W. 
Nitromuriatic  acid  is  its  proper  solvent. 

(Uses  and  Remarks. Jj The  uses  of  Gold  in  jewellery  and  the 
ornamental  arts  are  tooyfumerous  and  too  well  known  to  be  here 
enumerated.  When  employed  in  tlie  arts,  or  for  coin,  it  is  alloyed, 
sometimes  with  silver,  but  more  frequently  witli  copper,  or  with  a  mix- 
ture of  copper  and  silver,  to  increase  its  hardness.  The  best  proportion 
for  the  alloy  appears  to  be  that,  in  which  the  copper,  or  the  compound 
of  copper  and  silver,  constitutes  one  twelfth  part  Tliis  is  the  standard 
Gold  of  England  and  the  United  States.  Copper  heiglitens  the  orange 
tinge  of  Gold  ;  silver  in  the  proportion  of  about  one  fifth  part  renders 
it  greenish  ;  and  the  addition  of  a  little  iron  gives  it  a  bluish  tint 
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The  purity  of  gold  coin,  &c.  is  estimated  bj  supposing  a  i^ven  mass 
diyided  into  24  equal  parts,  called  carats  ;  and  hence,  if  this  mass  be 
allojed  with  2  parts  of  copper  or  silver,  it  is  said  to  be, 22  carats  fine^— 
The  puritj  of  Gold  may  also  be  determined  with  considerable  accuracy 
by  means  of  the  touchstone.  (See  Basanite.) — ^The  purple  oxide,  of  Gold 
communicates  to  glass  or  enamel  a  rich  red  or  purplish  tinge ;  'as 
appears  in  the  painting  of  porcelain. 

8TECJES  I.    NATIVE  GOLD.    Kir  w  a  v. 

fliilmu  Odd.  JPVnMT*  Bnumann.    Or  natiC  ir«ify.  Brmignlmt.  Mrwehtme,    Heiahednd  Gold. 

Jmmeiti,   VatiTe  Gold.  Aikin,  PkiUipt, 

Native  Gold  is  very  seldom,  if  ever,  perfectly  pure ;  but  is  alloyed 
viridi  minute  quantities  of  other  metals,  which  sometimes  considerably 
affect  its  color.  When  the  Gold  contains  very  littie  alloy,  its  color 
i;carce1y  differs  from  a  pure  gold  yellow  ;*  but  it  thence  varies,  accord- 
ing to  the  nature  and  quantity  of  the  alloy,  to  orange  yellow,  brass 
yeliow.t  greenish  yellow,  and  even  passes  to  grayish  yellow^  which 
sometimes  inclines  to  steel  gray;  sometimes  also  the  yellow ^has  a 
tinge  of  brown. 

Native  Gold  appears  under  various  forms.  It  is  sometimes  crystal- 
lized in  cubes  or  octaedrons,  either  of  which  may  be  its  primitive  form ; 
eemetimes  in  cubes  or  octaedrons  with  truncated  edges  or  angles ;  also 
in  ^kidecaedrons  with  rhombic  faces,  and  in  solids  with  twenty  four 
trapesoidal  faces.  The  crystals  are  usually  small  and  imperfect. — It 
also  presents  various  imitative  forms,  as  dendritic,  ramous,  capillary, 
reticular,  filiform,  like  moss,  or  in  leaves,  ^  membranes ;  in  fine,  it  very 
aflen  occurs  in  spangles  or  grains,  sometimes  called  €told  Dust^  or  in 
small  masses,  variable  in  size,  and  often  flattened.  These  grains  or 
■lasses  are  frequently  loose  and  insulated,  and  sometimes  disseminated 
in  other  minerals. 

It  is  malleable,  easily  cut  by  a  knife,  and  has  a  metallic  lustre.  Its 
specific  gravity  varies  from  12.0  to  19.0,  according  to  the  proportion 
•f  alloy. 

(Chemical  characters.)  Native  Gold  is  soluble  in  the  nitromuriatic 
acid ;  and  from  this  sdution,  which  is  yeUowish  and  tinges  the  skin 
]mqKle,the  Gold  is  precipitated  in  a  metallic ^te  by  the  green  sulphate 
cf  iron.  The  metals,  by  which  native  Gold^  alloyed,  are  silver,  cop- 
per, iron,  palladium  ;§  and  even  platina  is  said  to  exist  in  some  Gold. 
The  alloy  sometimes  consists  of  two  or  more  of  the  preceding  metals. 
A  specimen  from  Bohemia  yielded  liampadius  Gold  96.9,  silver  2.0, 
iron  1.0. 

*  Gold-y«now  aatite  Gold  Jameion^       t  Bnsi-Tdlow  natiTe  Gold.  Jamaiuu 
i  GmyMi  y^ow  ■ttan  Gold.  Jivnentu 

$  The  eiisteDee  of  polladium  in  Goid  was  fint  discoinered  by  Mr.  J.  GUwd  «f  PUItddpbia,  ia  Mine 
"^■fott  ftom  Brull,  dcporiicdiiftite  ifiBt  oflke  Vaitcd  Sianci. 
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Native  Gold  may  be  distingaished  from  sulphuret  of  iron  and  pyri- 
fous  coppei'  by  its  malleability  and^  greater  specific  gravity— and  from 
plalina  by  the  metallic  precipitate,  which  it  affords  with  sulphate  of  iron* 

Gold,  in  small  quantities,  is  often  so  completely  enveloped  in  other 
mineraid,  that  it  is  invisible  by  the  eye,  but  may  still  be  worth  the  labor 
of  extraction.  In  this  case,  the  mineral,  supposed  to  contain  it,  may  be 
triturated  with  mercury,  which  dissolves  the  Gold ;  and  the  mercury  is 
then  to  be  evaporated  to  dryness.  If  Gold  be  present,  but  in  too  small 
quantity  to  be  visible  to  the  eye,  the  residue,  after  evaporating  the 
mercury,  may  be  dissolved  in  nitromuriatic  acid  ;  and  a  yellpwish 
solution,  capable  of  tinging  the  flesh  purple,  will  be  obtained.  Somer 
times  it  is  expedient  to  roast  the  ore  before  trituration. — Among  those 
ores,  that  often  contain  small  quantities  of  metallic  Gold  in  a  state  of 
mixture,  which  may  be  extracted,  as  already  mentioned,  are  the  sul« 
phurets  of  iron,  lead,  zinc,  and  mercury,  pyritous  .copper^ and  native 
tellurium ;  and  in  most  of  these  minerals  it  is  almost  impossible  to 
determine  the  presence  of  the  Gold  by  any  external  character. 

Subspecies  1.    Augrni-iferous  Native  Gold.    JiiKix. 

ArgcntUferoiu  Gold.  Jomcfnu  PhW^, 

Its  color  varies  from  brass  yellow  to  nearly  silver  white.  It  is 
sometimes  dentiform,  or  in  plates,  and  sometimes  in  imperfect  crystals. 

A  specimen  yielded  Rlaproth  gold  64,  silver  S6.  It  is  inaolttble  in 
nitric  or  nitromuriatic  acid. 

It  has  been  found  in  Siberia  at  Schlangenberg,  associated  with 
sulphate  of  bary tes  or  hornstoue. 

(Geological  situation  of  JSTative  Gold.)  Gold  is  sometimes  in  veins; 
sometimes  disseminated  in  rocks  or  ores  of  other  metals,  or  in  leaves 
or  ramifications  attached  to  their  surfaces ;  and  sometimes  in  loose 
grains  or  masses  in  alluvial  earths.  The  veins,  which  contain  it,  are, 
in  most  cases,  composed  chiefly  of  quartz,  and  may  traverse  granite^ 
gneiss,  mica  slate,  &c.  It  occurs  also  in  metallic  veins  in  porphyry, 
hornblende,  greenstone,  and  limestone  ;  and  sometimes  in  veins,  which 
traverse  gray  wacke  and  other  transition  rocks. — In  addition  to  quartz, 
other  minerals,  as  jasper,  feldspar,  carbonate  of  lime,  sulphate  of  barytes, 
&c.  sometimes  constitute  the  gangue  of  Gold. — The  ores,  which  most 
frequently  accompany  Gold,  are  the  sulphurets  of  iron,  silver,  lead,  and 
antimony,  pyritous  copper,  red  silver  ore,  and  arsenical  iron. 

In  a  few  instances  Gold  has  been  observed  in  minerals  of  secondarj 
formation. 

But  much  of  the  Gold  of  commerce  is  found  in  grains  or  small  masses, 
disseminated  in  those  alluvial  deposites  of  sand,  gravel,  and  pebbles, 
which  constitute  certain  plains^  or  form  the  margin  or  the  bed  of  riveiv* 
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Auriferous  sands,  whether  siliceous  or  argillaceous,  are  almost 
'always  ferruginous.    Hence  their  color  is  usually  reddish  or  blackish. 
Hence  also  the  opinion,  that  the  Gold  in  ferruginous  earths  has  pro- 
ceeded from  the  decomposition  of  sulphuret  of  iron,  containing  Gold. 

The  Gold,  which  exists  in  the  sands  of  certain  rivers,  does  not,  in 
most  cases  at  least,  appear  to  have  beendetached  by  the  waters  from 
those  ores  or  rocks,  over  which  they  may  have  passed  during  their 
course.  Several  facts  strongly  support  this  opinion.  In  almost  all 
rivers,  whose  sands  are  auriferous,  the  Gold  is  confined  to  a  limited, 
and  often  comparatively  small,  part  of  the  course  of  the  river ;  and, 
instead  of  becoming  more  abundant,  as  the  river  is  ascended  toward  the, 
supposed  source  of  the  Gold,  it  diminishes  in  quantity,  and  at  length 
often  disappears.  Thus  the  Rhine  furnishes  less  Gold  near  Basle, 
than  toward  Strasburg,  although  the  former  is  nearer  to  the  mountains, 
whence  the  river  proceeds.  Thus  also  tlie  sands  of  the  Danube  contiiiii 
no  Gold,  while  this  river  is  traversing  a  mountainous  country  in  tlie 
bishopric  of  Passau ;  but  in  the  plains  below  Efferding  its  sands  become 
auriferous. 

.  It  may  indeed  be  said,  that  the  rapidity  of  the  current  prevents  any 
deposite  of  Gold,  till  a  river  reaches  a  level  country,  and  becomes  more 
tranquil,.  But  in  this  case,  when  a  river  traverses  broad  vallics,  and 
thereby  loses  much  of  its  velocity  even  in  mountainous  countries,  the 
Gold,  which  it  transports,  ought  to  be  deposited.  This  does  not,  how- 
ever, appear  to  be  often  the  case.  Further,  the  river  Tesino  has  no 
auriferous  sand  till  it  has  passed  through  the  lake  Maggiore ;  but  what- 
ever Gold  this  river  might  have  brought  from  the  mountains  of  Switzer- 
land would  undoubtedly  have  been  deposited,  while  traversing  tliis 
lake,  where  its  current  is  comparatively  slow.  (BRONCsiARr,) 

It  appears  exceedingly  probable  from  the  preceding  and  similar 
examples,  that  the  Gold,  which  exists  in  the  sand  of  many  rivers,  h&s 
been  washed  from  the  plains,  which  they  traverse.  In  fact,  the  sand 
of  these  plains  is  known  in  many  instances  to  contain  Gold  ;  and  the 
sand  of  rivers  and  brooks  is  usually  more  auriferous  immediately  after 
storms,  during  which  much  water  and  sand  must  have  passed  from  the 
plains  into  the  contiguous  streams*  The  sand  of  the  river  Nera,  in 
Hungary,  is  even  less  auriferous,  than  that  of  the  plain,  contiguous  to 
the  river. — Still  it  must  be  admitted,  that  the  Gold  of  these*  plains  may 
have  been  deposited  by  some  ancient  alluvion  of  a  different  nature, 
perhaps*  and  more  extensive,  than  that  of  rivers ;  and  hence  may 
originally  have  proceeded  from  primitive  mountains. 

The  Gold  is  usually  most  abundant  in  the  reentering  angles  of 
rivers.  If  100  pounds  of  sand  contain  from  20  to  30  grains  of  Gold, 
they  are  worth  the  labor  of  washing,  by  which  process  this  precious 
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metal  is  extracted  from  tiiem.  One  hundred  poanda  of  sand  fitmi  iome 
of  the  African  rivers  yield  about  1900  grains  of  Oold^— Hie  largest 
masses  of  alluTial  Gold,  hitherto  found,  hare  not  much  exceeded  thirty 
pounds. 

(Localities,)  Gold  is  very  abundantly  diffused,  although  in  most 
countries  it  is  found  ih  small  quantities  only. 

Spain  and  Greece  appear  to  have  furnished  the  ancients  with  con- 
siderable quantities  of  Gold  ; — but  the  mines  of  the  former  have  been 
abandoned  since  the  discovery  of  America. 

Many  of  the  rivers  of  Europe  contain  auriferous  sand.  This  is  the 
case  widi  certain  portions  of  the  Rhine,  the  Rhone,  the  Gar<MUie9  the 
Danube,  Tagus,  &c. 

In  Germany,  Grold  mines  are  explored  in  the  mountains,  which 
traverse  the  Salzburg. 

In  Ireland,  in  the  County  of  Wicktow,  it  is  found  in  a  quaitey, 
ferruginous  sand,  and  also  in  a  stream,  which  runs  over  at^llaceous 
slate,  traversed  by  veins  of  quartz.  This  Gold  is  associated  with 
oxide  and  sulphuret  of  iron,  oxide  of  tin,  and  ferruginous  oxide  of 
tungsten,  in  the  last  of  which  threads  of  Gold  are  sometimes  observed^— 
In  England,  Gold  has  been  found  in  alluvial  deposite  in  Cornwall ;  and 
at  North  Moulton  in  Devonshire,  It  is  disseminated  in  a  ferrosinous 
quartzy  rock.— In  France,  at  Gardette,  in  a  vein  of  quartz,  traversiog 
gneiss. 

Hungary,  however,  is  the  only  country  in  Europe,  whose  mines  and 
auriferous  sands  yield  any  considerable  quantities  of  Gold.  Hieir  an> 
nual  produce  is  estimated  at  about  1700  pounds  Troy.  (Buonchurt.) 
— In  Transylvania,  are  the  Gold  mines  of  Nagyag  and  Ofienbanyi, 
where  this  metal  is  united  with  tellurium,  lead,  and  silver. 

In  Siberia,  are  valuable  mines  of  Gold,  whose  annual  produce  is 
estimated  at  about  4500  pounds  Troy.  These  mines  exist  at  Schlin- 
genberg,  Beresof,  &c.  and  at  the  latter  place  is  found  auriferous 
sulplmret  of  iron  partially  decomposed. 

Gold  is  also  found  in  the  islands  of  Java,  Borneo,  and  Sumatra,  in 
the  last  of  which  about  15,400  ounces  are  annually  collected. 

Africa,  which  furnished  the  ancients  with  much  Gold,  still  abounds 
with  this  precious  metal ;  and  there  is  reason  to  believe,  that  most  of 
it  proceeds  from  alluvial  earths.  The  mines  of  Kordofan  are  situated 
between  Darfoor  and  Abyssinia. — Otlier  Gold  mines  are  found  in  the 
western  part  of  Africa,  south  of  the  great  desert  Zaara,  near  the  foot  of 
those  mountains,  which  contain  the  sources  of  the  Senegal,  and  Gambler. 
The  sands  of  these  rivers  are  also  auriferous. — Much  Gold  is  also 
obtained  from  the  kingdom  of  Bambouk,  northwest  of  the  mountains 
just  mentioned,  where  it  is  found  in  grains  or  spangles  in  a  ferruginoos 
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earth. — ^The  country  of  SofaIa»  on  the  sontheaftt  coast  of  Africa,  appears 
also  to  furnish  much  Gold.  This  is  bj  many  supposed  to  be  the  Ophir, 
whence  Solomon  obtained  Gold  in  such  abundance. 

But- America,  particularly  South  America,  contains  the  most  valua- 
ble Gold  mines ;  of  which  the  most  important  are  found  in  Brazil,  New 
Grrenada,  Chili,  New  Spain,  and  Peru. 

The  annual  produce  of  the  Grold  mines  of  South  America  and  New 
Spain  is  probably  between  95,000  and  40,000  pounds  Troy ;  of  which 
more  than  one  third  is  furnished  by  Brazil,  where  it  is  obtained  chiefly 
by  washing  auriferous  sands.  Gold  is,  in  fact,  found  at  the  foot  of  the 
Andes  through  almost  their  whole  extents—The  Gold  of  Peru  is  some- 
times embraced  in  veins  of  quartz,  traversing  primitive  rocks. — ^The 
Gold  of  Brazil  is  sometimes  found  in  carbonate  of  lime,  and  sometimes 
in  a  conglomerate  or  sandstone,  containing  pebbles  of  quartz,  and  rest- 
ing on  gneiss  or  other  primitive  rocks.— In  Mexico,  Gold  occurs  in 
veins  of  quartz,  traversing  gneiss  and  mica  slate ;  and  is  also  found  in 
most  of  the  veins  of  silver  ores  in  that  country.  (Humboldt.) 

In  the  United  States  ;  in  •N\>rUi  Carolina^  in  Cabarras  County,  on 
Meadow  Creek,  &c.  The  Gold  occurs  in  grains  or  small  masses  in 
alluvial  earths,  and  chiefly  in  the  gravelly  beds  of  brodLS  in  the  dry 
season.  (Gib as,) — According  to  Mr.  Ayres,  one  mass,  weighing  28 
pounds,  has  been  discovered. — The  Gold  of  Cabarras  is  alloyed  with 
silver  and  a  little  copper.  When  purest,  it  is  23  carats  fine,  and  is 
superior  in  quality  fo  the  Gold  coins  of  England  and  the  United  States. 
In  1810,  upwards  of  1341  ounces  ot  this  Cjk>ld,  equal  in  value  to  24,689 
dollars,  had  been  received  at  the  mint  of  the  United  States.  (Bruce's 
Min.  Journ.  vol.  i.) — It  is  said  also  to  have  been  found  on  the  upper 
branches  of  James'  River;  and  on  the  Catabaw  in  South  Carolina. 

It  appears  from  the  preceding  details,  that  most  of  the  Gold  of 
commerce  is  obtained  from  auriferous  san<1s.  When  thus  found,  it  is 
extracted  by  the  simple  process  of  washing  the  sand.  When  enveloped 
in  other  minerals,  it  is  extracted  by  amalgamation  with  mercury. 

(Bemarks.)  According  to  Humboldt,*  the  annual  produce  of  the 
Gold  mines  of  South  America  and  New  Spain  is  in  value  but  little 
short  of  11  millions  of  dollars;  of  which  Brazil  furnishes  about  41- 
millions.  New  Grenada  about  3  millions.  Chili  about  1^  million.  New 
Spain  about  1  million,  Peru  and  Buenos  Ayres  the  remainder.  The 
quantity  of  silver,  annually  furnished  by  the  same  countries,  is  between 
40  and  50  times  greater  than  that  of  Gold.  The  same  author  has 
also  estimated  the  value  of  the  whole  quantity  of  Gold  and  Silver, 
extracted  from  the  same  mines,  between  the  years  1492  and  1803, 
at  5,706,700,000  dollars. 

*  Political  £n»y  on  New  Sptio. 
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GENUS  11.    PLATUM. 

Platina  has  a  grayish  white  color,  approaching  that  of  silver,  but 
with  less  lustre.  Its  hardness  is  somewhat  inferior  to  that  of  ii;t>n. 
When  fused  and  hammered,  its  specific  gravity  lies  between  20  and 
Z%  but  varies  according  to  the  process,  by  which  it  has  been  purified, 
and  the  degree  of  hammering,  it  has  undergone. 

It  is  a  slow  conductor  of  caloric ;  and,  with  the  same  degree  of  heat, 
expands  considerably  less. than  steel,  like  which  it  may  be  rendered 
very  elastic.  Like  iron  also,  it  softens  so  much  below  its  melting 
point,  that  it  is  capable  of  being  welded. 

Platina  is  infusible  by  itself  in  the  best  furnaces ;  but  may  be  melted 
in  the  focus  of  a  powerful  mirror,  or  even  by  the  blowpipe  with  the  aid 
of  oxygen  gas.  (Heurt.)  Before  the  compound  blowpipe  it  is  melted 
and  volatilized  with  strong  ebullition.  (8illiman.)  It  is  not  oxidated 
by  exposure  to  the  air,  nor  by  a  very  strong  heat ;  nor  is  its  lustre 
changed  by  boiling  nitric  acid.  It  is  soluble  in  nitromuriatic  acid, 
yielding  a  muriate  of  Platina,  from  which  muriate  of  ammonia  throws 
down  a  yellow  precipitate,  consisting  of  muriate  of  Platina  and  ammo- 
nia. A  solution  of  muriate  of  Platina,  so  diluted  as  to  resemble  water, 
is  made  to  assume  a  bright  red  color  by  the  addition  of  a  few  drops  of 
recent  muriate  of  tin. 

The  various  processes  of  purifying  native  Platina,  proposed  by  De 
Lisle,  Jeannety,  Tilloch,  and  Count  Poushkin,  may  be  found  in  most 
systems  of  chemistry. 

(Uses.)  The  physical  characters  of  pure  Platina,  particularly  its 
hardness,  infusibility,  and  resistance  to  the  action  of  air  and  moisture, 
indicate  the  important  uses,  to  which  it  may  be  applied.  Thus  it  is 
employed  for  crucibles,  spoons,  evaporating  vessels,  pendulums,  pjTom- 
eters,  &c.  It  is  also  well  adapted  to  the  construction  of  reflecting 
mirrors  for  telescopes,  as  it  strongly  reflects  light,  and  does  not  tarnish 
by  exposure  to  the  air.  It  may  also  be  employed  for  the  pendulum- 
springs  of  watches.  The  little  expansion,  which  it  undergoes  by 
exposure  to  heat,  renders  it  an  excellent  standard  of  measures  of  length. 
Rods  of  this  metal  were  employed  by  Delambre  and  Mechain  in  the  meas- 
urement of  the  base  of  a  series  of  triangles  to  determine  the  length  of  an 
arc  of  the  meridian.  It  has  also  been  used  in  the  painting  of  porcelain ; 
and,  by  alloying  it  with  gold,  difierent  shades  of  color  may  be  produced. 

Species  1.    NATIVE  PLATINA.    Jameson. 

Cediegen  Plmtin.  fVertier,    Platin.  Haumann.    Platine  natif  ferrtArew  Hauy,    Platiiie  natiC  Brmtg' 
ntort,  BrwhanU    Platina.  Kirxoan.    Naiire  Platina.  AUdn*  PhiUifii. 

This  metal  occurs  in  grains,  which  are  usually  flattened,  and  some- 
times in  small  masses^  the  largest  of  which  are  about  the  size  of  a 
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pigeon's  e^.    Its  color  is  between  light  steel  gray  and  silver  white,  \ 
with  a  shining  metallic  lustre.    It  is  somewhat  less  hard  than  iron ; 
malleable,  and,  in  thin  plates,  flexible.    Its  specific  gravity  is  between 
15.60  and  18.94. 

(Chemical  characters,)  These  grains  are  soluble  in  nitromuriatic 
acid,  leaving  a  blackish  residue  of  about  3  per  cent,  consisting  of  iridium 
and  osmium ;  the  solution,  when  concentrated,  has  a  deep  reddish 
brown  color,  and  jdelds,  on  the  addition  of  muriate  of  ammonia,  a 
yellowish  precipitate.  It  is  infiisible  by  the  blowpipe.  Native  Platina 
is  not  pure,  being  in  fact  alloyed  with  small  quantities  of  seven  or 
eight  other  metals,  viz.  iron,  copper,  lead,  and  alao  four  other  metals, 
unknown  till  they  were  discovered  in  Platina.  These  new  metals  are 
osmium,  rhodium,  iridium,  and  palladium. 

Among  the  grains  of  Native  Platina  are  some,  which  are  harder 
and  heavier  than  the  others,  not  malleable,  and  scarcely  soluble  in 
nitromuriatic  acid;  these,  according  to  Woliaston,  are  an  alloy  of 
iridium  and  osmium. 

(Geological  situation  and  Localities.)  Nothing  is  known  of  the 
original  situation  of  Platina.  It  has  hitlierto  been  obtained  chiefly 
from  a  few  districts  in  South  America,  in  alluvial  deposites.  In  the 
districts  of  Novita  and  Citara,  in  the  province  of  Choco,  in  New 
Grenada,  the  Platina  is  mixed  with  magnetic  iron  sand,  gold,  titanium, 
spinelle,  quartz,  &c.  it  is  sometimes  even  penetrated  by  magnetic  iron. 
In  the  same  earths  are  found  fragments  of  greenstone,  and  rolled 
masses  of  basalt,  containing  olivine  and  augite.  It  occurs  also  near 
Barbacoa  in  Popayan. — More  recently,  Platina  has  been  found  in  some 
of  the  gold  mines  of  Brazil,  and,  according  to  Dr.  Woliaston,  is  purer 
than  that  from  Peru ;  it  is  mixed  with  grains  of  native  palladium 

nearly    pure. Vauquelin    has  also  discovered  small  quantities  of 

Platina  in  some  of  the  gray  copper  ores  from  Guadalcanal  in  Estre- 
roadura;  it  does  not  contain  any  of  the  four  new  metals  already 
mentioned. — Platina  has  also  been  found  in  the  eastern  part  of  St 
Domingo,  in  the  sands  of  the  river  Jaki,  at  the  foot  of  the  mountains 
of  Sibao. — It  is  also  said  to  have  been  found  near  Cartha^ena;  in 
Barbadoes,  &c. ;  but  the  authority  is  by  some  considered  doubtful. 

(Remarks,)    Large  masses  of  Native  Platina  are  extremely  rare. 

One,  presented  by  Humboldt  to  tlie  King  of  Prussia,  weighs  1088.S 

graina. — Another,  now  in  the  Royal  Museum  at  Madrid,  weighs  1  lb. 

I   9  oz.  1  dr.      Its  form  is  somewhat  oval.   (Heuland,) — Both  these 

masses  proceeded  from  Choco  in  South  America. 

The  word,  Platina,  is  said  to  be  a  diminutive  of  the  Spanish  word 
Plata,  which  signifies  silver.  Platina  was  first  made  known  in  Europe 
by  Don  Ulloa  about  ir48.   . 


•$S£  laiBIUM*   KATimB  imZDIUM* 

Ji/lewMekJs  in  PlaHnm^  We  have  alretdy  remarked*  that  four 
metals,  previously  unknown,  had  been  discovered  in  Native  Platina. 
Two  of  these  we  shall  here  describe,  while  the  other  two  will  form 
distinct  genera. 

1.  OSMIUM.  Tmvvakt.  Of  this  substance  in  a  metallic  state  little 
is  known,  except  that  it  exists  in  the  form  of  a  dark  gray  or  bluish 
powder.  If  the  black  powder,  which  remains  after  dissolving  Platina 
in  nitromuriatic  acid,  be  distilled  with  nitrate  of  potash,  a  voUtiie 
oxide  of  Osmium  sublimes,  and,  when  cool,  is  condensed  into  a  ^olid, 
colorless  mass.  This  oxide  is  very  soluble  in  water ;  and,  if  an 
infusion  of  galls  be  added  to  this  colorless  solution,  it  produces  a 
purple  color,  which  soon  changes  to  a  deep  and  lively  blue.  The 
pungent  odor  of  its  volatile  oxide  suggested  the  name  of  the  metal 

2.  RHODIUM.  WoLL ASTON,  This  substauce  has  not  yet  been  suffi- 
ciently investigated.  It  is  not  malleable,  and  has  a  grayish  white 
color.  It  is  infusible;  and  insoluble  in  acids.  But,  when  aUojei 
with  copper,  lead,  or  platina,  it  becomes  soluble  in  nitromuriatic  acid. 
lYith  arsenic  it  is  fusible ;  and,  by  continuing  the  heat^  the  arsenic 
IS  driven  ofC  Its  specific  gravity  appears  to  be  above  11.— Ita  aam^ 
is  taken  from  the  rose  color,  which  it  communicates  to  dilute  solntiQif 
of  salts,  ivhich  contain  it 

GENUS  III.    IBIDIUM.    Temnjnt. 

This  metal  resembles  Platina  in  color  and  infusibility ;  bat  it  if 
not  malleable.  No  simple  acid  dissolves  it ;  and  even  the  nitro- 
muriatic has  but  a  very  feeble  action.  It,  however,  becomes  oxidated 
by  fusion  with  potash  or  soda ;  and  this  oxide  is  soluble  in  the  sulphuric, 
muriatic,  or  nitric  acid.  The  first  two  acids  give  green  solutioBik 
which  become  blue  by  dilution  witli  water;  but  the  nitric  solntioi, 
when  concentrated,  is  red.  All  these  solutions  give,  by  the  additisa 
of  an  alkali,  a  precipitate  of  the  same  color  as  the  solution.  Its  name 
was  suggested  by  the  variety  of  colors,  it  exhibits,  while  dissolviBg  in 
muriatic  acid. 

Species  1.    NATIVE  IRIDIUM. 

Iridium.  Jamesvru   AUoy  of  Iridium  and  Oaminm.  fFMasttn,  AUdn*  PkiU^, 

Its  color  is  steel  gray,  somewhat  paler  than  that  of  native  platina. 
It  is  sometimes  crystallized  in  six-sided  prisms,  either  perfect,  or 
truncated  on  the  terminal '  edges.  But  it  usually  occurs  in  small, 
irregular,  flat  grains,  with  a  shining  metallic  lustre.  It  has  a  foliated 
structure ;  is  brittle ;  and  somewhat  harder  than  native  platina*  Its 
specific  gravity  is  19.5. 

Native  Iridium  is  always  alloyed  by  Osmium.    It  is  not  acted  upon 
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bj  niiromuriatic  acid»  and  may  thus  be  separated  from  grains  of  native 
platina.  By  fusion  with  nitre  it  acquires  a  dull,  black  color,  but 
regains  its  original  lustre  and  color  by  heating  it  on  charcoal. 

It  has  been  found  only  in  South  America,  where  it  is  associated 
with  native  platina  in  alluvial  deposite. 

GENUS  IV.    PALLADIUM. 

Its  color  is  grayish  white,  and  scarcely  distinguishable  from  that  of 
Pbtina*  It  is  malleable,  very  ductile,  and,  in  thin  plates,  flesible,  but 
without  much  elasticity.  Its  hardness  differs  but  littie  from  that  of 
wrought  iron ;  and  its  specific  gravity  is  somewhat  above  11.  It  is  not 
oxidated  by  the  action  of  air  and  caloric ;  but  in  a  high  heat  is  fusible. 
It  forms  ductile  alloys  with  gold  and  silver,  and  very  much  debases 
their  color.  (Cloud.)  In  nitromuriatic  acid  it  rapidly  dissolves, 
yielding  a  deep  red  solution,  from  which  is  obtained  a  yellowish  white 
precipitate  by  prussiate  of  mercury,  which  does  not  throw  down 
platina.  The  muriate  of  Palladium  and  potash  crystallizes  in  four- 
sided  prisfn^  which,  being  viewed  at  right  an^es  to  the  axis,  appear 
green,  but,  in  the  direction  of  the  axis,  are  red.  (Brongniart,) 

Species  1.    NATIVE  PALLADIUM.     Wollaston. 

PallaiHum.  Jamentu  AUdiu   Nfttire  Ptllidiam.  PkUUfit, 

Its  color  is  pale  steel  gray,  passing  to  silver  white.  It  occurs  in 
small,  opaque  grains,  which  have  a  metallic  lustre,  and  appear  to  be 
composed  of  diverging  fibres.  Its  specific  gravity  is  between  11.8 
and  12.15. 

It  is  infusible  by  the  blowpipe;  but  is  rendered  fusible  by  the 
addition  of  sulphur.  By  continuing  the  heat,  the  sul|riiur  is  volatilized, 
and  malleable  Palladium  remains^ — It  is  alloyed  with  a  littie  platina 
and  iridium. 

Its  grains  differ  from  those  of  platina  both  in  structure  and  specific 
gravity. 

It  has  been  found  in  Brazil  in  alluvial  deposite  with  grains  of 
platina  and  gold. 

GENUS  V.    SILVER. 

Pare  silver  is  very  nearly  white.  In  lustre  it  is  superior  to  gold,  but 
in  malleability  is  somewhat  inferior.  It  is  very  ductile,  and  tiie  tenacity 
tf  its  wire  is  inferior  only  to  that  of  iron,  copper,  and  platina.  It  is  a 
littie  harder  than  gold,  more  elastic,  and  more  sonorous  by  percussion. 
But  it  is  softer  than  copper,  and  easily  cut  by  a  knife.  Its  specific 
gravity  is  10.47. 
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Silver  melts  at  about  23°  W.  It  is  not  oxidated  by  expoenre  to  the 
air,  but  acquires  a  tarnish,  which  arises  from  the^action  of  sulphuretted 
hydrogen.  It  is  not  oxidated  even  by  the  action  of  caloric,  unless  at  a 
high  temperature  long  continued,  or  by  the  heat,  produced  by  oi^gen 
gas.  Nitric  acid  is  its  proper  solvent,  from  which  it  is  precijntated  by 
muriatic  acid  in  the  state  of  a  white,  insoluble  substance,  which,  by 
exposure  to  the  sun's  rays,  speedily  assumes  a  violet  or  blackish  tinge. 
Or  it  may  be  precipitated  in  a  metallic  state  by  a  plate  of  polished^coi^per. 

(Uses  and  Meinarks.)  Silver,  it  is'  well  known,  is  employed  for 
coin,  vessels  of  use,  works  of  ornament,  and  for  plating  copper,  &c 
In  these  cases,  however,  it  is  usually  alloyed  with  a  littie  copper,  which 
increases  its  hardness  and  renders  it  more  sonorous,  without  debasing 
its  color.  The  standard  silver  of  the  British  coins  contains  18  pwts. 
of  copper  in  1  lb.  Troy  of  silver ;  and  in  the  United  States,  1664  grains 
of  silver  contain  179  grains  of  copper. 

Silver  is  soluble  in  the  nitrosulphuric  acid,  prepared  by  dissolving 
one  pound  of  nitre  in  eight  or  ten  pounds  of  strong  sulphuric  acid. 
This  compound  acid,  which  dissolves  about  one  fifth  of  its  wdg^t  of 
silver,  does  not  act  upon  copper,  lead,  or  iron;  and  hence  may  be 
economically  employed  for  recovering  silver  from  old,  plated  goods. 
The  plated  copper  is  added  in  small  pieces  to  the  acid,  which  should 
be  frcquenUy  stirred,  and  kept  at  a  temperature  of  between  100°  and 
£00°  Fahr.  Muriate  of  soda  precipitates  the  silver  in  the  stale  of  a 
muriate,  which  may  be  reduced  by  fusion  with  carbonate  of  soda* 

The  oxide  of  silver  communicates  an  olive  color  to  glass  or  enamel ; 
and  the  nitrate  of  silver  constitutes  the  basis  of  indelible  ink. 

Silver  is  usually  extracted  from  its  gangue  or  its  ores  by  amalga- 
mation with  mercury,  or  by  roasting  and  cupellation  with  lead,  fiut  it 
must  be  remembered,  that  all  ores,  which  contain  sufficient  quantities 
of  silver  to  be  worth  extraction,  are  not,  strictly  speaking,  ores  of 
Silver.  (See  geological  remarks  on  the  Ores  of  Silver.) 

8PECJES  1.    NATIVE  SILVEEl.    Kirivan. 

Gediegen  Silber.  JVemer,  Haugmann,    Argent  natifl  Hatsy,  Brongniart.  Bnchant,    Hexahednl 

Silver.  Jamcton,    Native  Silver.  Aikin.  Phillip*, 

Its  general  characters  are  those  of  pure  Silver,  though  it  is  usually 
a  little  less  white,  less  soft,  and  less  malleable.  Its  surface  is  frequent- 
ly tarnished  with  shades  of  gray,  yellowish  brown,  grayish  black,  &c. 

Native  Silver  is  sometimes  crystallized,  and  appears  in  cubes, 
octaedrons  sometimes  cuneiform,  cubo-octaedrons,  &c.  The  crystals 
are  usually  small,  often  aggregated,  and  sometimes  so  arranged,  as  to 
produce  certain  imitative  forms.  Sometimes  it  is  branched  or  den- 
dritic, presenting  numerous  crystals,  attached  to  each  other;  when 
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th^  branches  all  lie  in  the  same  plane*  the  form  becomes  reticulated, 
or  resembles  the  leaf  of  a  fern. — It  also  occurs  cylindrical,  dentiform, 
filiform,  or  capillary ;  and  sometimes  its  filaments  are  curved,  twisted, 
entangled,  or  even  collected  into  little  tufts,  like  those  of  thread  or 
hair.  In  fine,  it  sometimes  appears  in  leaves,  plates,  or  spangles,  or 
in  amorphous  masses,  which  in  some  cases  are  very  large.  It  but 
rarely  occurs  in  grains. — Its  specific  gravity  is  between  10.0  and  10.5. 

(Chemical  characters.)  Its  relations  to  acids  are  nearly  the  same 
as  those  of  pure  silver.  Sometimes,  however,  it  will  not  dissolve  in 
nitric  acid,  unless  it  has  been  previously  melted.  Native  Silver  is 
seldom,  if  ever,  perfectly  pure,  being  alloyed  with  small  quantities  of 
gold,  copper,  arsenic,  iron,  antimony,  ^c.  The  quantity  of  alloy  is 
seldom  less  than  4  or  5  per  cent. 

Its  malleability  and  other  obvious  characters  are  sufficient  to  dis- 
tinguish it  fix>m  antimonial  silver,  native  antimony,  &c. 

Subspecies  1.    Auriferous  Native  Silver. 

OaMnkei  gtiBefen  Silbor.  Werner,    Auriferoaa  Nathre  Silver.  Kirwan,  Jameniu  JikiM*  PhiUtpu 

This  ore,  which  is  rare,  occurs  in  small  masses,  or  in  leaves,  or  is 
capillary,  or  in  cubes.  Its  color  is  yellowish  white,  or  nearly  brass 
yellow ;  and  its  specific  gravity  is  greater  than  that  of  pure  Silver. 

A  specimen  from  Norway  yielded  Fordyce  silver  72,  gold  28.,  It 
sometimes  contains  copper. 

This  mineral  has  been  found  at  Kongsberg  in  Norway ;  Schlangen- 
berg  in  Siberia ;  and  Cronebane  in  Ireland. 

(Geological  situation  and  Localities  of  the  Species.)  Native  Silver 
is  connected  with  various  other  minerals,  being  disseminated  in  their. 
masses,  inserted  in  their  fissures,  or  attached,  often  under  some  iraita- 
tiye  form,  to  their  surfaces.  It  accompanies  nearly  all  the  other  ores 
of  Silver  in  veins,  which  traverse  primitive  or  transition  rocks.  It  has 
also  been  observed  in  secondary  rocks,  as  sandstone  and  limestone. — ^Its 
gangue  may  be  quartz,  carbonate  or  fluate  of  lime,  sulphate  of  barytes, 
&c«  It  is  often  associated  with  the  sulphurets  of  iron,  zinc,  and  lead, 
pyritous  copper,  and  sometimes  with  native  bismuth  and  arsenic,  and 
the  ores  of  cobalt  and  nickel. 

Native  Silver  is  found  in  the  mines  of  l^exico  and  Peru,  where  it 
is  often  associated  in  veins  with  the  sulphuret  of  silver,  pyrites,  &c. ; 
it  is  sometimes  disseminated  in  an  ochreous  brown  oxide  of  irdb,  and 
this  mixture  is  called  Facos  in  Peru. — The  mines  of  Huantajaya,  in 
Peru,  surrounded  by  beds  of  muriate  of  soda,  have  fiimished  kige 
masses  of  Native  Silver. — A%  the  mines  of  ^Gualgayoc,  La  Pampa  de. 
Navar,  &c.  filan^nts  of  Native  Silver  are  sometimes  found  imthediately 
under  the  soil.*— In  Norway^  at  Kongsberg  where  its  gangue'is  carbonate 
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of  liine>  sulphate  of  tmrytes,  &c. — ^In  Saxonj,  at  Freybeif^  hi  iolphate 
of  barytes  and  brown  spar.— In  France,  at  AlIemont>  in  a  iemi^iioiis 
claj,  &C.— In  England,  in  Cornwall,  it  is  in  veina^  traTersing  argiliite; 
— and  in  Dartmoor,  it  occurs  capillary  widi  crystallized  salphuret  of 
silver  in  quartz. 

In  the  United  States.  In  JWtc;  Jeney^  it  has  been  obsetred  ramous 
or  branched^ — In  JWu;  York^  near  Sing-Sing^  in  a  very  small  Tein. 
(QiBBs.) — In  Connecticut^  at  Huntington,  with  natiye  bismuth  and 
ai^ntiferous  sulphuret  of  lead ;  this  silver  contains  a  little  aneBic, 
and  does  not  dissolve  in  nitric  acid,  till  it  has  been  fused.  (Sjllimaju) 
— ^In  Mw  Hampshire,  near  Portsmouth,  has  been  found  on  the  top  of  a 
wall  a  small  mass,  3  or  4  inches  in  diameter,  composed  principidly  of 
Native  Silver  in  filaments ;  the  surrounding  hills  are  chiefly  greenstone. 
(J.  F.  Dana.) 

In  a  few  instances  very  lai^  masses  of  Native  Silver  have  been  found. 
Thus  the  mine  of  Kongsberg  has  furnished  one,  weighing  560  pounds.  A 
still  larger  mass  is  said  to  have  been  found  at  Schneeberg  in  Saxony ; 
and  it  is  added,  that  Albert,  Duke  of  Sasouy,  in  1478,  descended  die 
mine,  and  used  this  immense  block  of  Native  Silver,  as  his  dining  iMt. 

Species  2.    ANTIMONIAL  SILVER.    Jameson. 

Spietgiaz  Silber,  Werner.   Argent  antuiionial.  Himy.  Brwugnktrt.  BnekanU    AndaMaialii  Mtfit 
nlTer.  XIrwan.    ^ber  Spieaglftikz.  JHiouniuniii.    AJitunoBial  SUrar.  Jikbu  PkUH^t. 

Its  true  color  is  nearly  silver  white,  sometimes  inclining  to  tin 
white.  Its  surface,  however,  has  often  a  tinge  of  yellow,  or  reddish 
yellow,  or  is  invested  with  a  blackish  coat ;  but  its  streak  is  metallic 
and  shining. 

Its  structure  is  foliated  ;  and  its  lustre  metallic  and  shining,  some- 
times very  highly.  It  yields  to  the  knife,  possesses  little  or  no  mallea- 
bility, and  may  be  broken  without  difficulty.  Its  specific  gravity  varies 
from  9.44  to  10.0. 

This  ore  is  sometimes  in  grains,  and  sometimes  in  nodules  or  maasesi 
composed  of  granular  distinct  concretions.  Frequently,  however,  it 
appears  in  hexaedral  or  cylindrical  prbms,  whose  sides  are,  in  general, 
deeply  and  longitudinally  striated.  A  four-sided  prism,  and  some 
other  forms  are  also  mentioned. 

(Chemical  cfiaracters.)  Antimonial  Silver,  according  to  Klaproth, 
contains  from  76  to  84  parts  of  silver,  and  from  16  to  £4  parts  of 
antimony.  It  melts  before  the  blowpipe ;  the  antimony  is  oxidated, 
and  rises  in  a  white  smoke,  yielding  its  peculiar  odor ;  a  globule  of 
silver  is  also  obtained,  more  easily  however,  if  borax  be  added.  Id 
nitric  acid  it  becomes  covered  with  a  white  oxide  of  antimony,  and  is 
reduced  to  a  kind  of  pap.  (Baongniabt.) 


(BisHneHoe  dhmracUrs.)  Its  foliated  stmcture  aad  want  of  mal- 
leabiliiy  distiogiiish  it  from  native  silver.— -The  same  structure  also 
distinguishes  it  from  arsenical  iron  and  arsenical  cobalt,  the  former  of 
which  is  also  harder,  and  yields  an  bdor  of  garHc,  when  struck  with 
steeU  and  the  latter  communicates  to  borax  a  Uue  tinge. 

(Qtologieal  situat^n  and  LoadiHes.)  This  species  occurs  in 
metallic  veins,  but  is  somewhat  rare.  Near  Guadalcanal,  in  Spain, 
it  occurs  in  carbonate  of  lime  and  sulphate  of  barytes.  It  is 
associated  with  sulphuret  of  lead,  native  silver,  and  sometimes  with 
gn^  copper,  &c.  It  is  found  also  at  Wittichen,  &c  in  Suabia;— and 
in  tiie  Harz,  &c. 

8PMCJES  3.    ARSENICAL  SILVER.    Jameson. 

Anenik  ffiSnr*  JFenter,    Ai^ent  anenieaL  Bfngniatt,  BnehanU   Argoit  latiaMmiBl  ftiro  m^at* 
ftarew  Jfiwy.    Anenieated  native  tUyar.  Kirwom.    Anenical  antiiiMmial  Silver.  JlikUu  PhUUfit* 

Its  color  differs  little  from  that  of  the  preceding  species,  except  in 
aomedmes  inclining  to  lead  gray.  It  has  often  a  steel  gray,  or  blackish 
tarnish,  but  its  streak  has  a  metallic  lustre^— Its  structure  is  less  dis- 
tinctly foliated,  than  that  of  antimonial  silver ;  and  its  fracture,  which 
is  usually  foliated,  is  sometimes  even  or  conchoidal ;  its  lustre  is 
metallic  and  more  or  less  shining.  It  is  broken  without  difficulty,  and 
easily  yields  to  the  knife.    Its  specific  gravity  is  about  9.44. 

It  is  sometimes  reniform,  globular,  or  botryoidal,  and  sometimes  im 
irr^lar  masses,  compoi^  of  granular  concretions. 

(Chemical  characters.)  When  exposed  to  the  blowpipe,  it  exhales 
a  strong  odor  of  garlic,  in  consequence  of  the  volatilization  of  the 
arsenic ;  and  a  globule  of  silver,  contaminated  with  iron,  remains.  A 
qiecimen  from  Andreasberg  yielded  ELlaproth  silver  12.75,  arsenic 
35 A  iron  44.25,  antimony  4.0;=s96. 

Its  softness  distinguishes  it  from  arsenical  iron ;  but  its  claims  to 
the  rank  of  a  distinct  species  are  somewhat  questionable.  It  has  indeed 
been  referred  by  some  mineralogists  to  the  preceding  species. 

(Localities.)  It  is  found  at  Andreasberg  in  the  Harz,  in  carbonate 
of  lime,  accompanied  by  native  arsenic,  the  sulphurets  of  lead  and  zfnc, 
and  red  silver  ore ;  it  is  sometimes  in  little  spheres,  aggregated  into 
botryoidal  masses.    It  occurs  also  in  Sualna;  but  is  a  rare  mineral. 

Species  4.     SULPHURET  OF  SILVER. 

AigeatniHiirf.  Hauy.  Brwgniart,  Glaien.  l^enier.  Hesakednl  SUteMHmee.  /«iimmii.  L'Ai||iut 
yUrtwL,  Breckant.  Sulphurated  •ilver  ore.  JCfrvon.  SvXjjhnx^XbeA  &iret,  AiMn.  PUi^/n.  S^nttm 
GInxenu  Htnumann, 

The  color  of  this  ore  is  almost  always  a  dark  lead  gray.  By  exposure 
to  the  air  its  surface  becomes  darker,  or  acquires  an  irised  tarnish ;  but 
its  streak  is  shining. 
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It  is  considerably  malleable,  and  not  easily  broken.  It  yields  with 
much  ease  to  tlie  knife,  which  leaves  a  shining,  metallic  surface,  and 
the  slices  detached  are  flexible.  Its  specific  gravity  nsnally  lies 
between  6.90  and  7.21. 

This  mineral  is  sometimes  crystallized  in  cubes,  octaedrons,  cubo* 
octaedrons,  and  dodecaedrons  with  rhombic  fiices ;  and  some  of  these 
forms  are  subject  to  truncations  on  their  edges  or  angles.  The  crystals 
are  usually  small  and  grouped. — ^It,  however,  more  frequently  occurs 
in  amorphous  masses,  or  leaves,  plates,  or  membranes,  or  is  dendritic, 
filiform,  capillary,  reticulated,  &c.    Its  masses  are  never  veiy  laige. 

Its  fracture  is  usually  fine  grained  uneven,  sometimes  a  liUle  con- 
choidal,  or  nearly  even ;  its  lustre  is  more  or  less  shining  and  metallic. 

(Chemical  characters,)  Before  the  blowpipe,  the  sulphur  is  driven 
off,  and  a  globule  of  silver  remains.  If  slowly  heated,  the  sulphur  is 
dissipated,  and  the  silver  appears  in  filaments  variously  twisted,  or 
dendritic,  like  native  silver.  Hence  the  opinion,  that  native  silver, 
when  filamentous,  may  have  arisen  from  a  similar  decomposition. 
It  is  composed  of  silver  85,  sulphur  15.   (Klaproth.J      It  is  a 

■ 

very  rich  ore. 

(Geological  situation,)  This  ore  is  found  in  metallic  veins,  which 
usually  traverse  primitive  or  transition  rocks.  It  is  associated  with 
other  ores  of  silver,  as  native  silver,  sulphuretted  antimonial  silver,  &c. 
also  with  the  sulphurets  of  lead  and  zinc,  arsenical  and  sparry  iron. 
Indeed  it  is  found  in  almost  all  silver  mines,  but  never  by  itself 
constitutes  whole  veins.— Its  more  common  gangues  are  quartan  caibo- 
nale  of  lime,  and  sulphate  of  barytes.  It  is  often  attached  to  the  surface 
of  its  accompanying  minerals. 

(Localities.)  These  are  numerous ;  but  we  mention  only  the  mines 
of  Freyberg,  &c.  in  Saxony ;  of  Joachimsthal  in  Bohemia;  of  Cornwall; 
and  the  numerous  veins  of  silver  in  Mexico  and  Peru. 

In  the  United  States.  In  Mw  York,  Columbia  County,  in  Living- 
ston's lead  mine.  (Schabffer,) — ^In  Connecticut^  it  is  also  said  to 
have  been  found. 

Subspecies  1.    Cupreous  Sulphuret  of  Silver. 

SilberkuplerglaBZ.  Strtmeyer: 

Its  color  is  between  lead  gray  and  iron  black,  with  a  tinge  of  red. 
Its  fracture  is  more  or  less  conchoidal  with  a  metallic  lustre,  somevrbat 
shining.    Its  specific  gravity  is  6.25. 

It  contains,  according  to  Stromeyer,  silver  52.3,  copper  30.5,  sulphur 
15.8,  iron  0.4;ss99.  Or,  it  may  be  considered  as  composed  of  sulphuret 
of  silver  60.65,  sulphuret  of  copper  38.65,  sulphuret  of  iron  0.70. 

It  is  found  at  Schlangenberg,  in  Siberia,  with  pyritous  copper. 
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appendix  to  sulphuret  of  silver, 
Silver  Black. 

ttlbenehwane.  Wiemer,  Aifje&t  ooir,  Br^ehant,  BnngniarL  Earthy  iMnliAnl  Sihrer  gUmee. 
Jamesmu  Bkiek  lulphuretted  Silrer.  AMn,  PhUl^,  Variety  of  Arfeat  ant.  tulf,  noir.  tfouy. 
Sooty  diver  ore.  Kirwaiu 

Its  color  is  bluish  black  or  very  dark  lead  gray.  It  is  som^tiines 
more  or  less  solid,  but  is  easily  broken,  and  presents  a  dull,  earthy, 
or  uneven  fracture.  Its  streak,  however,  is*  shining  and  metallic. 
Sometimes  it  is  friable  or  even  pulverulent.  It  occurs  in  crusts  or  in 
masses,  which  are  frequently  cellular  or  corroded.  It  often  slightly 
soils  the  fingers.  , 

(Chemical  characters.)  ^  Before  the  blowpipie  it  easily  melts,  and 
globules  of  impure  silver  may  be  obtained.  It  has  not  been  analyzed, 
but  the  silver  is  evidently  in  variable  proportions.  It  is  most  probably 
an  alteration  of  the  sulphuret  of  silver,  or  of  the  sulphuretted  antimo- 
nial  silver,  both  of  which  it  usually  accompanies.  It  may  also  proceed 
from  the  decomposition  of  muriate  of  silver. 

(Otohgical  fntuation  and  Localities.)  It  is  sometimes  connected 
with  quartz  and  homstone,  or  invests  other  ores  of  silver  or  sulphuret 
of  lead  with  thin  crusts,  or  fills  their  cavities.  Sometimes  also  it  forms 
the  interior  of  geodes  of  muriate  of  silver. 

It  is  common  in  the  mines  of  Mexico  and  Peru.  It  occurs  also  in 
the  silver  mines  of  Hungary;  at  Allemont  in  France;  Freyberg  in 
Saxony;  in  Cornwall,  &c. 

Species  5.    CUPREOUS  SELENIURET  OF  SILVER. 

Ettkairite.  BerxtUut. 

Its  color  is  a  shining  lead  gray.  It  has  a  granular  structure;  yields 
easily  to  the  knife ;  and  the  surface  thus  brought  to  view  has  the  lustre 
of  silver. 

It  melts  before  the  blowpipe,  exhaling  a  strong  odor,  like  that  of 
horse  radish;  a  small,  gray,  metallic  globule  remains.  It  contains, 
according  to  Berzelius,  silver  38.93,  Selenium  26.00,  copper  23.05, 
foreign  substances  8.90  ;=s  96.88,  Or  it  may  be  considered  a  compound 
of  seleniuret  of  silver  and  seleniuret  of  copper.  When  cold  water  is 
added  to  a  solution  of  this  ore  in  boiling  nitric  acid,  a  wliite  precipitate 
of  seleniate  of  silver  appears. 

It  is  found  in  a  copper  mine  at  Skrickerum  in  Smoland,  Sweden^ 
associated'  with  carbonate  of  lime,  blackish  or  dark  green  serpentine, 
seleniuret  of  copper  and  pyritous  copper. 

Its  name,  Eukairite,  is  derived  from  the  Greek,  tvtuitf^t,  opportune^ 
because  it  was  discovered  about  the  time,  that  Berzelius  completed  his 
examination  of  the  new  metal  Seleniumt 
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Species  6.    SULPHURETTED  ANTIMONIAL  SILYER. 


Red  silver  ere. 
The  powder  of  this  mineral  is  always  vefj  nearly  crimson  red. 


whatever  may  be  the  external  color  of  the  mass ;  and  hence  the 
of  Red  silver  ore.*    Its  streak  also  is  red,  with  some  lustre. 

Its  external  color  is  sometimes  a  pure  red,  sometimes  dark  cochineal 
or  blood  red,  which  is  often  strongly  tinged  with  lead  gray,  or  even 
|Nisses  into  it,  and  sometimes  it  is  reddish  or  grayish  Uack  with  a 
metallic  lustre.  But  most  of  its  darker  colors  are  merely  superficial* 
and  arise  from  an  alteration  in  the  mineral.  Its  external  Instre  is 
usually  considerable. 

This  ore  is  brittle,  and  easily  scraped  by  a  knife.  Its  fracture  if 
uneven,  or  imperfectly  conchoidal  with  small  cavities,  and  swnetimet 
nearly  even.  Its  structure  is  imperfectly  foliated  in  the  crystallized 
varieties ;  and  its  lustre,  which  varies  from  splendent  to  gUmmcrin^ 
is  either  metallic  or  adamantine. — ^It  is  usually  translucent,  often  at 
the  edges  only,  and  sometimes  nearly  transparent ;  sometimes  alao  it  is 
opaque,  though  even  in  this  case  the  centre  of  the  mass  is  almost  always 
translucent— It  is  a  conductor  of  electricity ;  and  its  specific  gimvity 
lies  between  5.20  and  5.68. 

Red  silver  ore  is  sometimes  in  grains  or  small  masses ;  sonetiiMi 
it  forms  membranes  or  invests  the  exterior  of  other  minerals^  or  li 
dendritic,  capillary,  &c.  and  very  frequently  it  is  crystallized. 

This  species  presents  no  less,  than  fourteen  secondary  forma,  all  of 
which  are  hexaedral  prisms,  or  double  six-sided  pyramids,  frequently 
modified  by  truncations  and  acumination.  The  primitive  form  is  sa 
obtuse  rhomb,  whose  plane  angles  are  104°  28'  and  75""  32'.  Thii 
approaches  the  primitive  form  of  carbonate  of  lime,  and  the  secondary 
forms  of  both  minerals  resemble  each  oilier. 

It  is  sometimes  in  regular  six-sided  prisms. — Sometimes  this  prisa 
is  terminated  at  each  extremity  (PI.  IV,  fig.  35.)  by  three  faces,  stand- 
ing  on  alternate  lateral  edges,  but  on  different  edges  at  each  summit ; 
the  edges  of  the  summits,  and  even  all  the  edges  of  this  crystal  are 
subject  to  truncation. — Another  8ec6ndary  form  is  a  dodecaedron  or 
double  six-sided  pyramid  (PL  IV,  fig.  36.),  in  which  the  alternate  and 
least  obtuse  edges  of  each  pyramid  are  truncated  by  hexaedral  fiices. 
The  single  pyramids,  sometimes  observed,  belong  to  this  varietyw-^It 
also  occurs  in  crystals,  composed  of  two  incomplete,  hexaedral  pyramids 

*  Werner  has  divided  Red  lilver  ore  into  two  inbcpeeiet,  dunMet  and  ttcAfer  rrnkgutttg^rz^  «r 
dark  and  ligiit  red  lilTer  ore ;  and,  according  lo  Jameim,  the  Mitak  of  Uw  ftcacr  ia 
hcick  red,  while  that  of  fhe  huter  b  aurora  red. 
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(PI.  TV,  fig.  Sr.),  applied  base  to  base,  and  troDcated  near  their  sum- 
mits/—The  faces  of  these  crystals  have  usually  a  strong  lustre,  bat  are 
often  striated,  and  a  little  convex;  the  edges  and  solid  angles  are 
commonly  rounded  or  blunted. 

(Ckemieai  characters.)  Before  the  blowpipe  it  decrepitates,  melts, 
and  exhales  a  whitish  vapor,  with  an  unpleasant  odor,  arising  from 
antimony  or  arsenic,  and  often  distinctly  resembling  that  of  garlic  ;  it 
frequently  burns  with  a  bluish  flame.  By  continuing  the  heat,  a  globule 
of  silver  is  obtained.  When  gradually  heated,  the  silver  appears  in 
filaments  or  dendrites.  It  is  composed,  according  to  Klaproth,  of  silver 
60,  antimony  19,  sulphur  17,  oxygen  4.  But,  according  to  the  analysis 
of  Vauquelin,  it  contains  silver  56.67,  antimony  16.13,  sulphur  15.07, 
oxygen  12.13.  This  chemist  supposes  the  two  metals  to  exist  in  the 
state  of  an  oxide,  united  with  sulphur.  Proust,  on  the  contrary, 
believes  both  to  be  in  a  metallic  state,  and  considers  this  ore  a  com- 
pound of  the  sulphurets  of  silver  and  antimony.  Further,  according  to 
the  chemist  last  mentioned,  the  silver  in  this  mineral  is  sometimes 
united  to  antimony  only,  sometimes  to  arsenic  only,  and  sometimes  to 
both  metals.  One  specimen,  which  he  analyzed,  yielded  sulphuret  of 
silver  74.35,  sulphuret  of  arsenic  25.0,  sand  and  oxide  of  iron  0.65. 
If  this  analysis  be  correct,  a  new  species  must  be  added  to  the  ores  of 
silver.^l*he  iron,  which  this  mineral  sometimes  contains,  without 
doubt  communicates  a  dark  shade  to  its  color. 

(Distinctive  characters.)  There  are  several  minerals,  which  this 
more  or  less  resembles,  viz.  tlie  sulplmrets  of  arsenic,  mercury,  and 
silver,  specular  iron,  red  oxide  of  copper,  and  gray  copper.  But  the 
red  sulphuret  of  arsenic  yields  an  orange  yellow  powder,  and  has  a 
less  specific  gravity. — Sulphuret  of  mercury  has  a  greater  specific 
gravity,  and  is  entirely  volatilized  before  the  blowpipe. — Sulphuret  of 
silver  is  malleable. — Specular  iron  is  harder,  sensibly  affects  the  needle, 
and  its  powder  is  less  distinctly  red.  The  red  oxide  of  copper  has  a  less 
specific  gravity,  effervesces  in  nitric  acid,  and  communicates  to  ammo- 
nia a  blue  color. — Gray  copper  is  liarder,  and  its  powder  is  blackish. 

(Geological  situation  and  Localities,)  This  mineral  is  found  in  metal- 
lic veins,  associated  with  other  ores,  and  occurs  in  almost  all  silver  mines. 
It  is  sometimes  disseminated,  but  never  presents  large  masses.  It  is  as- 
sociated with  other  ores  of  silver,  the  sulphurets  of  lead,  zinc,  arsenic,  &c. 
native  arsenic,  sparry  iron,  arsenical  cobalt,  gray  copper,  pyritous  cop* 
per,  arsenical  iron,  and  nickel,  &c. — Its  more  common  gangues  are  the 
carbonate  and  fluate  of  lime,  sulphate  of  barytes,  quartz,  and  hornstone. 

Among  its  numerous  localities  may  be  mentioned  the  Harz,  the 
mines  of  Freyberg  in  Saxony,  of  Guadalcanal  in  Spain,  of  Schemnitz, 
^.  in  Hungary,  those  of  Mexico,  &c. 

69 


54£  BlUTTLE  SULPH.  ANT.  SlLVfiK*  CARBONATE  OV  SILVER. 


Subspecies  1.    Brittle  Sulphuretted  Antimonial  Silver. 


Ar|pnituitiiDOiii^t«lfttr6iioir.  ffaiiy.  SprodgUttcrx.  JF«nwr.  SrittleSBver-Olaiiee.  JSmwim.  Afigoit 
roQce  aigre.  Brmtgniart,  Anliinoniated  tilrer  ore.  JOrwcib  BprodglnUDen.  RintnMwi*  Brittte 
•olphuretted  Silver.  AUuiu  PhUUpt, 

Its  color  is  dark  lead  gray,  or  a  shiniog  grajish  black ;  indeed,  when 
not  tarnished,  its  external  lustre  is  strong  and  metallic.  It  is  veiy 
brittle  ;  and,  when  cut  with  a  knife,  its  particles  flj  off  with  considerm* 
ble  noise.  It  retains  its  lustre  and  color  in  its  streak,  but  its  powder 
b  black,  or  blackish  brown. — Sometimes,  however,  in  the  same  group 
•  of  crystals,  some  give  a  red,  and  others  a  black,  powder ;  thus  coo* 
necting  this  subspecies  with  the  common  varieties. 

Its  fracture  is  uneven  or  conchoidal,  and  more  or  less  shining  with 
a  metallic  lustre.    Its  specific  gravity  is  between  6.10  and  7SXk 

It  occurs  amorphous,  or  in  membranes,  or  crystallized  in  hexaedral 
prisms,  which  are  sometimes  terminated  by  six-sided  pyramids. — Some- 
times its  crystals  are  tabular,  and  intersect  each  other,  forming  cells^— 
It  has  sometimes  a  foliated  structure. 

(Chemical  characters.)  It  melts  by  the  blowpipe,  but  not  so  easily, 
as  the  common  variety ;  its  volatile  ingredients  are  dissipated,  and  a 
globule  of  silver,  imperfectly  malleable,  remains.  It  contains,  accocdiog 
to  Klaproth,  silver  66.50,  antimony  10.0,  sulphur  12.0,  iron.5,  copper 
and  arsenic  0.5,  earthy  substances  1.0;=:  95. 

(Geological  situation  and  Localities.)  Like  the  common  or  red 
varieties  of  this  Species,  with  which  it  is  usually  associated,  it  always 
occurs  in  metallic  veins.  Its  gangues  and  accompanying  minenJs  are 
of  course  similar  to  those  of  the  common  variety. 

It  has  been  found  chiefly  in  Hungary  and  Saxony. 

Species  7.    CARBONATE  OF  SILVER.    Jameson. 

Argent  etrbooat^  Hau^»  Brthant.   LoflMnret  Silber.  Hldenman.  Carbonated  Silrer.  AUdn,  PkSBBf»> 

Graa  silber.  Haiumann. 

'I1ie  color  of  this  rare  mineral  varies  from  gray  to  grayish  black, 
and  its  streak  has  considerable  lustre.  It  has  occurred  only  in  amor- 
phous masses,  which  are  easily  broken,  and  whose  fracture  is  uneven 
or  earthy,  and  glistening  witli  a  metallic  lustre. 

It  effervesces  in  acids  for  a  short  time ;  and  is  easily  reduced  bj 
the  blowpipe.  It  contains  silver  72.5,  carbonic  acid  12.0,  carbonate  of 
antimony  with  a  little  oxide  of  copper  15.5.  (Selb.) — U  is,  perhapSi 
an  alteration  of  antimonial  silver. 

(Locality.)  It  is  found  in  the  Furstenberg.  Suabia.  lis  gangae 
is  sulphate  of  barytes,  and  it  is  associated  with  other  ores  of  silvers 
among  which  is  antimonial  silver. 


MURIATB  OP  SILVER.  MS 

8PECIRS  8.    MURIATE  OF  SILVER.    Phillips. 

Argcai  nniriat^  Ilauy*  BrwigniarU  Hornorx.  Werner.  Corneoiu  nlTer  ore.  Kirwefu  L' Argent 
eom^  on  momtf.  Br9chant,  MornsUber.  Hmumanru  Heukedral  eomeoas  SUver.  Jamentu 
Horn  Silver.  AiUn* 

This  niiiieral  has  usually  the  softness  of  wax.  Hence  it  may  be 
cut  with  great  ease  by  a  knife,  which  leaves  a  glossy  surface ;  indeed 
in  most  cases  it  may  be  impressed  by  the  finger  nail.  Its  usual  color  is 
gray»  often  pearly,  or  with  a  tinge  of  yellow,  red,  or  green,  sometimes 
nearly  white,  and  sometimes  even  leek  green.  By  exposure  to  light 
its  color  gradually  darkens,  and  becomes  violet  blue  or  brownish.  Its 
surface  has  sometimes  a  metallic  aspect  in  consequence  of  decomposi- 
tion« — It  is  more  or  less  translucent,  in  some  cases  at  the  edges  only. 
In  thin  pieces  it  is  often  a  little  flexible,  or  even  malleable.  Its  specific 
gravity  extends  from  4.60  to  4.80. 

It  is  sometimes  crystallized  in  cubes,  either  perfect,  or  elongated 
into  parallelopipeds,  or  truncated  on  the  angles  or  edges,  or  in  octae- 
dronSy  or  in  dodecaedrons.  But  more  frequently  it  occurs  in  thick 
membranes,  flakes,  or  crusts,  sometimes  composed. of  minute  crystals, 
or  in  small  masses  reniform,  globular,  or  amorphous.  Its  masses  some- 
times consist  of  prismatic  or.  granular  concretions.  Its  fracture  is 
uneven  or  conchoidal,  and,  when  recently  made,  has  a  resinous  lustre, 
more  or  less  glistening. 

(Chemical  characters.)  Muriate  of  Silver  is  very  fusible,  and  melts 
even  in  the  flame  of  a  candle.  Before  the  blowpipe  it  diffuses  the 
unpleasant  odor  of  muriatic  acid,  and  leaves  on  the  charcoal  a  globule 
•f  silver  nearly  pure.  When  moist,  it  is  a  little  volatile.  (Pxovst.) 
If  this  ore  be  rubbed  by  a  piece  of  zinc  or  iron,  which  has  been  moist- 
ened by  the  breath,  a  thin  film  of  metallic  silver  immediately  appears 
on  the  surface  of  the  mineral.  It  contains  silver  76.0«  muriatic  acid 
16.4,  oxygen  7S.  (Klaproth,) 

It  has  so  little  of  a  metallic  aspect,  that  it  would  very  often  pass 
unobserved,  were  it  not  associated  with  more  obvious  ores  of  silver. 

Subspecies  1.    Akoillaceous  Muriate  of  Silver. 

Ardent  nuiruit^  terreoz.  Br^ngniart.  Br*chant*    Erdigei  liomefz,  Karitetu    EarUij  oomeoiu  SUrer 
ore.  Jameson.   BuUermiUc  Silrer.  Aikin.  PhUUpt,    Buttennilcben  of  die  Oenuini. 

Its  color  is  whitish,  greenish  white,  or  pale  green,  and  sometimes 
bluish  gray  or  bro\vnish  at  the  surface.  Its  fracture  is  earthy  and  dull ; 
it  is  almost  friable. 

Before  the  blowpipe  it  does  not  melt ;  but  contracts  and  agglutinates, 
while  minute  globules -of  silver  flow  out.  It  contains  silver  24;64,  mu- 
riatic acid  8.28,  clay  67.08,  and  a  little  copper.  (Klaprotb.) — ^It  has 
been  found  at  Andreasberg  in  the  Harz,  connected  with  quarts  ami 
calcareous  spar. 
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(Geological  situation  and  Localities  of  the  Species.)  Mariate  of 
Silver  is  somewhat  rare.  It  is  disseminated  in  other  minerals,  or 
invests  them  with  a  crust  more  or  less  thick.  Sometimes  it  forms 
geodes  either  empty,  or  lined  with  crystals  of  Muriate  of  Siiter,  or 
containinj^  silver  black.  It  occurs  in  metallic  veins,  and  generally 
in  the  upper  parts  of  the  vein.  Hence  it  is  undoubtedly  the  most 
recent  of  the  ores  of  Silver;  sometimes  indeed  it  is  connected  with 
fossil  remains. 

Quartz,  sulphate  of  barytes,  apd  carbonate  of  lime  are  usnalty  its 
gangues ;  and  it  is  accompanied  by  brown  oxide  of  iron,  native  silver, 
sulphuret  of  silver,  and  silver  black,  sulphuret  and  carbonate  of  led^ 
oxide  and  carbonate  of  copper,  &c. 

Thus  at  Schlangenbei^,  in  Siberia,  it  occurs  with  native  silver, 
oxide  and  carbonate  of  copper,  carbonate  of  lead,  motive  gold,  ficcw^At 
Allemont,  in  France,  with  several  ores  of  silver,  oxide  of  cobalt,  ftc^— 
In  Peru,  it  sometimes  envelopes  masses  of  native  silver,  and  is  accom- 
panied by  gray  copper,  &c.  It  is  considerably  abundant  in  some  of  the 
Peruvian  and  Mexican  silver  mines ;  and  is  sometimes  associated  witk 
the  phosphate  and  molybdate  of  lead. 

(Geological  remarks  on  ores  of  Silver.)  The  ores  of  Silver  belong 
chiefly  to  primitive  rocks ;  and  occur  in  metallic  veins,  which  traverse 
granite,  gneiss,  micaceous  and  argillaceous  slates,  greenstone,  sienitcs, 
hornblende,  and  porphyry.  They  have  also  been  observed  in  veins, 
which  traverse  graywacke,  compact  limestone,  secondary  slatei^  fte. 
but  seldom  or  never  in  the  more  recent  secondary  rocks. 

According  to  Brongniart,  those  ores  of  silver,  which  occur  in 
secondary  rocks,  are  usually  the  sulphuret  of  silver,  and  red  silver. 
It  appears, '  however,  that  Silver  is  often  mixed  with  those  ores  of 
other  metals,  which  are  supposed  to  belong  more  particularly  to 
secondary  mountains ;  such  as  the  sulphurets  of  lead,  zinc,  antimony, 
and  mercury. 

Silver  and  its  ores,  in  addition  to  the  more  common  gangues,  already 
mentioned,  are  sometimes  connected  with  jasper,  serpentine,  talc,  as- 
bestus,  &c.  Indeed  Silver  is  sometimes  intimately  mixed  with  that 
variety  of  asbestus,  called  mountain  cork,  in  the  proportion  of  15  per 
cent,  and  this  compound,  which  is  reddish  brown,  has  been  regarded  as 
a  distinct  ore  of  Silver. 

We  have  already  remarked,  that  all  ores,  from  which  Silver  ia 
extracted  with  advantage,  are  not,  strictly  speaking,  ores  of  Silver. 
This  is  often  the  case  with  the  sulphurets  of  lead,  zinc,  iron,  6ic.  gray 
copper,  arsenical  iron,  &c.  In  fact,  a  large  proportion  of  die  Silver  of 
commerce  is  extracted  from  argentiferous  sulphuret  of  lead.    These 
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•reSf  however,  though  sometimes  arranged  as  ores  of  Silver,  we  refer  to 
what  appears  to  be  their  proper  genera.*    . 

(Silver  mines.)  Of  these,  the  following  are  some  of  the  more  im- 
portant ;  the  silver  being  extracted  from  ores  of  Silver,  or  from  other 
ores,  which  contain  this  metal,  or  from  both. 

Spain  furnished  the  ancients  with  much  Silver ;  but  the  most  im« 
portant  mine,  at  present,  is  that  of  Guadalcanal,  in  Estramadunu  It 
contains  much  Red  silver  iu  a  gangue  of  carbonate  of  lime. 

The  mine  of  AUemont,  in  the  department  of  Is^re,  France,  is  situat- 
ed more  than  3000  yards  above  the  level  of  the  sea  in  a  micaceous  rock» 
containing  hornblende.  This  rock  is  traversed  in  all  directions  bj 
veins,  containing  Native  silver,  Sulphuret  of  silver.  Red  silver,  &c. 
These  ores  are  accompanied  by  the  oxide  and  arseniate  of  cobalt,  nickel, 
native  antimony,  &c.  and  their  gangue  is  usually  ferruginous  clay,  or 
carbonate  of  lime.    The  richest  part  of  the  veins  is  near  their  surface. 

In  Germany,  are  numerous  Silver  mines  in  Saxony,  Bohemia, 

Austria,  Suabia,  &c.    In  those  of  Freyberg,  Saxony,  the  veins  usually 

traverse  gneiss,  and  contain  Sulphuret  of  silver.  Red  silver,  &c.  native 

.arsenic,  sulphuret  of  lead,  gray  copper,  &c.  the  last  two  ores  are 

argentiferous. 

The  Silver  mines  of  the  Harz,  and  of  Sahlberg  in  Westmania, 
contain  much  argentiferous  sulphuret  of  lead. 

The  mines  of  Schemnitz,  &c  in  Hungary— of  Schlangenberg,  Koli- 
van,  &c«  in  Siberia,  have  furnished  much  Silver,  and  some  of  them  are 
still  Ytrj  productive^— The  Silver  and  Giold  mines  at  Schemnitz  and 
Rremnitz  in  Hungary,  according  to  Bright,  are  in  veins,  composed 
chiefly  of  feldspar,  and  traversing  a  claystone  porphyry,  which  some- 
tunes  passes  into  greenstone. 

The  mine  of  Kongsberg,  in  Norway,  has  formerly  been  more 
productive  than  at  present.  Its  richest  veins  traverse  nearly  vertical 
beds  of  hornblende  slate,  contained  in  mica  slate.  These  veins  embrace 
different  ores  of.  Silver,  but  chiefly  Native  silver  and  Sulphuret  of 
silver,  accompanied  by  several  ores  of  cobalt,  and  by  the  carbonate  and 
fluate  of  lime,  &c. 

But  the  mines  of  Mexico,  Peru,  &c.  in  America,  furnish  at  least  ten 
limes  as  much  Silver,  as  all  the  mines  of  the  old  continent. 

The  mountain  of  Potosi,  in  Peru,  is  traversed  by  numerous  veins, 
oootaining  Native  silver,  Sulphuret  of  silver,  Muriate  of  silver,  and 
the  Brittle  sulphuretted  antimoniai  silver.    The  gangue  of  the  Peru- 

*  TIhu  Wismudiiielm  lilber  (I'argent  bisinatliifinre)  b  referred  to  arttenf-^UmuUMl  niiphuref 
^  laarf/'WeinKtt.tigerz  (wlike  nlver  of'  Jaraesoo,  or  lif^  and  dark  gnj  lUver  ore  of  Kirwiii)  to 
ttrgento^nti'f.ohial  tuiphuret  f/'idicf ;— Graagultigerz  of  Klaproth  (gray  lilver  ote),  Sdiwartzgaltigers 
er  Werner  (b.ack  riiTvr  ore),  and  Arj^ent  gru,  aU  Vigtvy  topper  g  al«o  GMinekoethiget  tilber  O'ai^ait 
dNiie)  t*  argewtifinm  «f«nita(«  ^  coMt, 
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vian  silver  is  often  a  very  brittle  quartz.  These  veins  have  been  found 
less  rich,  as  they  have  been  more  deeply  explored.  But  richer  veins 
are  now  known  north  of  Potosi.  According  to  Humboldt,  veins  of 
silver  in  Peru  often  traverse  compact  limestone. 

The  mines  of  Mexico  or  New  Spain  are  vastly  more  productive, 
thun  those  of  Peru.  The  great  value,  however,  of  these  mines  depends 
not  on  the  richness,  but  the  abundance  of  the  ore.  For,  according  to 
Humboldt,  1600  ounces  of  the  ore  does  not,  at  a  medium,  yield  more 
tiian  3  or  4  ounces  of  pure  silver.  The  same  quantity  of  ore  in  some 
of  the  Silver  mines  of  Saxony  affords  from  10  to  1 5  ounces.  The  mine 
of  Valenciana,  in  the  district  of  Guanaxuoto,  presents  a  vein  more  than 
60  yards  in  width,  and  at  least  600  yards  in  depth,  traversing  a 
mountain  of  argillaceous  slate.  This  vein  is  composed  of  Native 
silver,  Sulphuret  of  silver,  lied  silver,  a  little  gold,  the  sulphureta  (rf 
lead,  &C.  quartz,  homstone,  &c. 

(Remarks.)  According  to  Humboldt,  the  annual  product  of  fiie  Amer- 
ican Silver  mines  is  equal  in  value  to  32^  millions  of  dollars ;  of  which 
New  Spain  furnishes  about  22  millions,  Peru  about  5|  millions,  Buoun 
Ayrcs  about  4^  millions,  and  Chili  the  remainder.  More  than  three  fonrtht 
of  this  silver  is  extracted  from  the  ore  by  amalgamation  with  meraiy. 

GENUS  VI.    MERCURY. 

This  metfi  usually  remains  fluid,  even  when  exposed  to  the  greatest 
«old  of  the  atmosphere  in  temperate  regions. .  It  becomes  solid  at  about 
40°  below  the  zero  on  Fahr.  and,  in  this  state,  is  malleable,  flexible,  and 
capable  of  crystallizing  in  octaedrons.  Its  boiling  point  is  about  660^ 
(D ALTON.)  When  pure  and  fluid,  it  is  still  opaque,  and  nearly  silver 
white  with  a  strong  lustre.  Its  specific  gravity  is  13.56;  that  of  solid 
Mercury  is  1 5.61 .  (Biddle.) 

It  may  be  oxidated  by  exposure  to  caloric  in  contact  with  air,  or 
even  by  long  agitation  in  contact  with  air  only ;  and  its  oxides  are 
reducible  by  caloric.  It  combines  with  many  of  the  metals,  prododng 
amalgams,  which  are  either  soft,  or  solid  and  brittle,  according  to  the 
proportions  employed. 

The  existence  of  Mercury,  even  in  small  quantities,  in  any  of  its 
ores,  may  be  ascertained  by  mingling  the  ore  with  iron  filings,  and 
heating  this  mixture  to  redness  under  any  cold  body,  as  a  plate  of 
polished  copper ;  the  mercury  is  volatilized,  and  condensed  in  minute 
globules  on  the  plate. 

(Uses.)  The  uses  of  this  metal  are  numerous  and  important  in 
Natural  Philosophy,  Chemistry,  the  Arts,  and  Medicine.  Immense 
quantities  are  employed  in  extracting  native  silver  and  gold  from  their 
gangues  by  the  process  of  amalgamation.  (See  remarks  at  the  close  of 
Sulphuret  of  Mercury.) 
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Bpscies  1.    NATIVE  MERCURY.    KiRnAs. 

Q^eeksUber.  IVemerm  Hmumann.    Mereure  natiH  Uauy*  Br^ngniart,  BMchtmt,   lUuA 
KatiTe  Merenry.  Jtmtetw,    KatiTe  quiekrihrer.  MkUu  FhUlipf. 

No  one  can  mistake  this  metal  in  its  native  state.  In  color,  lustre* 
fluidity,  &c.  it  does  not  sensibly  differ  from  the  pure  metal,  already 
described.  It  occurs  in  small  globules,  disseminated  in  other  min- 
erals. These  globules  are  but  feebly  united  to  their  gangue,  and 
may  be  liberated  by  striking  or  heating  the  substance,  which  em- 
braces them. 

Native  Mercury  is  generally  pure,  and  may  be  entirely  volatilized 
by  fte  blowpipe;  but  it  sometimes  contains  a  little  silver,  which  dimin- 
ishes its  fluidity. 

(Geological  situation  and  Localities.)  It  is  found  in  almost  all- 
those  mines,  which  yield  the  Sulphuret  of  Mercury,  in  which  it  is  often 
disseminated,  or  appears  at  its  surface.  It  is  also  interspersed  through 
those  minerals,  whicn  accompany  the  Sulphuret,  such  as  argillaceous 
slate,  sandstone,  compact  limestone,  clay,  &c.  Indeed  it  sometimes 
flows  through  fissures  in  these  minerals,  and  collects  in  their  cavities. 
It  has  also  been  observed  in  veins  traversing  primitive  rocks. — It  is, 
however,  never  abundant ;  and  its  localities  are  those  of  the  Sulphuret 
of  mercury. 

In  the  United  States  $  it  has  been  found  in  Kentucky,  in  small 
globules  in  a  mass,  which  also  appears  to  contain  some  native  amalgam. 
(Hatdev,) 

8  PEC  IBS  2.    ARGENT  AL  MERCURY. 

IfeMBV  itgoita].  Houy.  Bm^nUtrt,    Katorliches  AmtlgBm.  Werner.    Native  AnMilgim.  JmmeHiu 
FWUpt.   L'Amalgame  natif.  Br^chanu   Amalgam.  Hatumann,    Silver  Amalgam.  Aik^ 

This  native  amalgam  is  more  or  less  solid  and  brittle,  according  to 
the  proportion  of  silver,  which  it  contains.  Some  varieties,  however, 
are  but  imperfectly  solid ;  or  may  perhaps  be  viewed  as  a  solid  amal- 
gam* mingled  with  native  mercury. 

Its  color  varies  from  tin  to  silver  white.  When  rubbed  warm  on 
copper  or  gold,  it  leaves  a  metallic  white  trace.  Its  fracture  is  imper- 
fectly conchoidai  or  uneven,  and  more  or  less  shining  with  a  metallic 
lustre.    Its  specific  gravity  is  about  10.5. 

It  occurs  in  plates  or  membranes,  or  in  small  globular  or  amorphous 
masses,  and  is  also  susceptible  of  crystallizing.  Its  crystals  are  regu- 
lar octaedrons  with  truncated  edges,  or  dodecaedrons  with  rhombic 
&ces.  This  dodecaedron  has  sometimes  its  edges  and  four  of  its  solid 
angles  truncated  (PL  IV,  fig.  38.),  thus  giving  a  solid  with  twenty  eight 
faces ;  indeed,  according  to  Cordier,  the  trunk^ations  are  sometimee  so 
numerous,  that  the  crystal  presents  122  faces. 
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((^hfnnical  eharaderu)  Before  the  blowpipe  the  merciiry  eviponites, 
leaving  a  globule  of  silver.  When  crystallized,  it  contains  mercorj 
7^5,  silver  27^.  (Coxdiem^J  In  other  cases  the  propoctioDS  are 
varialiie. 

Its  Hrant  of  ductility  and  its  action  on  a  pbte  of  copper  sufficiently 
distin$i;uish  it  from  native  silver. 

(Geological  BUuaticn.)  This  ore  occurs  in  mines  of  the  Snlphuret 
of  mercury  on  the  surface  of  other  minerals,  or  disseminated  in  them. 
According  to  I)e  Bom,  it  is  most  frequently  found  in  those  veins  of 
mercury,  which  are  intersected  by  veins  of  silver,  or  in  which  the  ores 
of  the  two  metals  are  intermingled.  Its  gangue  is  sometimes  lithomarge, 
or  a  ferruginous  clay  variously  colored.    It  is  a  rare  mineral* 

SpBctES  3.    SULPIIURET  OF  MERCURY. 

Bferturv  ■ulftir^.  tiauy.  BMngnknrt,    Zinnober.  Hauttnentu   CLDoalmr.  Jmmettu  JMn,  iSMBjffct, 

Cinnabar. 

This  species  occurs  much  more  abundantly,  than  any  of  the  other 
ores  of  mercury,  and  is  hence  peculiarly  interesting  and  important. 

its  color  always  presents  some  shade  of  red,  which  sometimes  passes 
to  brown  by  foreign  mixture ;  sometimes  also  the  surface  becomes  dark 
metiillic  gray  by  a  chemical  change.  But  its  powder  and  streak  are 
scarlet  or  cochineal  red.  It  is  easily  scraped  by  a  knife,  unless  intermix- 
ed with  harder  bcMlies ;  and  its  specific  gravity  generally  lies  between 
G.7  and  8.'2.   When  rubbed  on  white  paper,  it  usually  leaves  a  red  trace. 

Sulpliurot  of  mercury  is  found  amorphous,  or  under  some  imitative 
form,  or  crystaUiz-ed.  The  primitive  form  is  an  acute  rhomb,  the 
incidence  of  whose  faces  is  71^  48'  and  108°  1^2'.  This  rhomb  is  liable 
to  ^roat  alterations  by  additional  faces ;  and  hence  some  of  the  secon- 
dary forms  of  ihis  species  have  very  little  resemblance  to  the  primitive, 
and  are  describett  as  octaedrons,  &c. — Among  its  secondary  forms  are 
a  regular  six-sided  prism,  snnietimes  terminated  by  three-sided  sum- 
mits, whose  faces  correspond  to  tliree  of  the  lateral  planes ; — and  an 
acute  rhomb,  whose  summits  are  truncateil.  The  crystal  (PI.  IV,  fig, 
S9.),  when  carefully  examineil,  is  fouTid  to  be  a  short  hexaedral  prism, 
terminated  at  each  extremity  by  six  faces,  or  rather  by  three  pmin  of 
faces,  which  corres[)ond  to  alternate  lateral  planes ;  the  faces  at  one 
extremitv  also  alternate  with  those  at  the  other,  and  the  lateral  faces 
are  sometimes  rounded. — The  crystal:?,  sometimes  tabular,  are  nsnally 
small  with  a  high  lustre,  and  often  much  grouped. 

(Chemical  characters.)     When  pure,  it  is  entirely  Tolatilized  br 
the  blowpipe,  with  a  bluish  flame,  and  a  smoke  having  a  feeble  odor 
«f  sulphur.    It  is  essentially  composed  of  sulphur  ami  memrr  only, 
analyses  under  the  varieties.) 
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(Distinetive  characters.)  From  other  red  ores,  as  red  silvery  red 
oxide  of  copper,  chromate  of  lead,  and  red  sulphuret  of  arsenic,  it  is 
distinguished  by  being  entirely  volatile  before  the  blowpipe,  or  by  not 
yielding  a  metallic 'globule,  nor  the  well  known  odor  of  garlic. 

Var*  1.  ooMMON  sulphuret  of  mercury.*  (Common  Cinnabar.) 
Its  color  is  usually  cochineal  red,  sometimes  carmine  or  brownish  red, 
or  nearly  lead  gray,  but  its  streak  is  a  shining  scarlet  red.  It  is  gen- 
erally opaque,  or  translucent  at  the  edges  only ;  the  crystals,  however, 
are  sometimes  semitransparent. 

It  is  easily  broken,  and  its  fracture  is  uneven,  and  sometimes  even 
or  conchoidal ;  its  lustre  is  variable,  either  shining  or  only  glimmering, 
and  often  slightly  metallic. — When  crystallized,  its  structure  is  foliat- 
ed, and  its  specific  gravity  about  10^2,  which,  in  impure  specimens,  falls 
to  6.90  or  lower. 

This  variety  not  only  presents  the  crystalline  forms  already  men- 
tioned, but  is  found  also  in  laminated,  or  granular  masses,  which  are 
sometimes  almost  compact,  or  is  reniform,  dendritic,  in  plates,  &c^ — 
in  fine,  it  is  sometimes  in  a  loose  state,  and  has  then  been  called  ^/lotrers 
of  Cinnabar,  or  native  vermillion. 

It  appears  to  be  composed  of  mercury  85,  sulphur  15.  (Klaprotb.) 
**Most  of  the  Mercury  of  commerce  is  extracted  from  this  variety. 

SL  FIBROUS  SULPHURET  OF  MERouRY.f  (Fibrous  Cinnabar.)  Its  color 
is  scarlet  red,  often  lively,  and  sometimes  with  a  tinge  of  yellow.  Its 
stiucture  b  more  or  less  distinctly  fibrous,  and  its  lustre,  though  feeble, 
is  often  silky ;  its  cross  fracture  is  earthy  and  dull.  It  is  opaque,  very 
easily  broken,  and  soils  the  fingers  a  little,  especially  when  wet-^It 
occurs  amorphous,  or  in  flakes,  and  sometimes  invests  other  minerals^ 
or  is  disseminated. 

This  variety  is  rare ;  and  has  hitherto  been  found  chiefly  at  Wolf- 
stein,  &c  in  the  Palatinate,  and  accompanies  the  common  variety. 

3.   COMPACT  SULPHURET   OF    MERCURY    Or    eiNNABAR.|       ItS   Color   is 

reddish  brown,  or  dark  cochineal  red  with  a  mixture  of  lead  gray.  Its 
streak,  however,  is  a  dark  red,  and  has  some  lustre.  It  is  opaque,  yields 
to  the  knife,  and  is  easily  broken.  It  occurs  in  compact  masses,  whose 
fracture  is  even,  or  sometimes  fine  grained  uneven,  with  a  moderate 
lustre  somewhat  metallic.    Its  specific  gravity  is  between  7.1  and  7.3. 


*  Mereore  t ulfur^  eora|Met,  gnmaUdre,  See.  Hauy,  Brengnimrt,    Dnakel  rather  Zinaober.  tFti 
Dtack  red  C  innabar.  Jamaotu    Le  Cumabre  common.  Brtchara.    Varietf  of  Native  Cinnabar.  Kirvmn* 
Dmakler  Zinn(»ber.  Hatumann, 

t  Mereure  lulfar^  fibreox.  Hauy,  Bnngniart,  Hoekrother  Uonaber.  Wemer*  Brigkt  red  Ct». 
Mfaar.  Jametotu  Le  Cumabre  fibreux.  Brtckant,  Fibraiu  Cinnabar.  JHUnm  Liebter  Zianober. 
Mmumann. 

t  Mereure  ralfur6  bitominSfi^re  coropaet.  Hauy.  Merenre  laUar^  hepatiqne.  DrvngiUart,  Coaip 
pact  kepatie  Cinnabar.  JaiHe*9n  Dichtet  Queeluilber  Lebererx.  IFScrner.  Diebtet  Leberers.  Hatt»> 
•wfia.  Hepatic  Cinoabw.  if iMfl.  PAI//(^/.  Uepaticmerciintlorti  ICInvafi.  LeMerew«liepatiqae« 
MncMuitm 
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It  is  legs  pure  than  the  preceding  varieties.  A  specimen  from  Idria 
yielded  Klaproth  mercury  81.8,  sulphur  13.75,  caiiion  ^S,  sileiL  0,65, 
alumine  0.55,  oxide  of  iron  0.%  of  copper  0.02  ;•=  99*27* 

4.    SLATY  SULPHUllET    OF    MEllCUKY   Or   CINNABAR.*      ItS    ColOT,  like 

that  of  tlie  compact  variety,  is  reddish  brown,  sometimes  with  a  tinge 
of  violet,  and  sometimes  it  is  almost  iron  black.  Its  powder  is  nearly 
cochineal  red.  Its  structure  is  slaty  ;  and  the  layers,  usually  thick, 
and  a  little  curved,  possess  considerable  lustre,  somewhat  metallic  It 
is  easily  broken,  and  the  cross  fracture  is  even,  and  nearly  dull. 

When  in  globular,  or  concentric  lamellar  concretions,  it  is  sometimes 
called  Kbrallenerx. 

This  and  the  compact  variety  constitute  a  large  proportion  of  the 
mercurial  ore  in  the  mines  of  Idria,  where  it  is  accompanied  by  the 
oommon  variety,  &c. 

appendix  to  sulphurbt  op  mercurt. 

Bituminous  Ginkabar. 

The  compact  and  slaty  varieties  of  this  species  have  been  considered 
a  Bituminous  Sulphuret  of  Mercury.  But  the  analysis,  given  under 
the  compact  variety,  shows  that  this  opinion  is  incorrect  (See  also  the 
memoir  of  M.  Payss^,  Director  of  the  mines  of  Idria,  in  the  TaUein 
Meth.  of  Lucas,  torn,  ii,  p.  515.) 

Bituminous  Cinnabar  appears  to  be  a  mixture  of  some  of  the  pre- 
ceding varieties  with  coal  or  bituminous  shale. — Its  color  is  brown, 
witJi  shades  of  red,  black,  or  gra}'.  It  occurs  in  small  masses,  which 
soinetiines  present  a  slaty  or  granular  structure  ;  and  sometimes  their 
fracture  is  conchoidal.     Its  specific  gravity  is  moderate. 

It  burns  with  a  lively  flame,  exhaling  a  bituminous  odor,  and  white 
mercurial  vapors,  but  without  any  sensible  odor  of  sulphur.  When 
distilled,  it  leaves  a  porous,  coaly  residue,  forming  about  \  of  the  miss. 
The  bitumen  is  usually  in  the  proportion  of  f . — It  yields  from  4  to  40 
pounds  of  mercury  per  quintal. 

It  accompanies  the  compact  and  slaty  varieties  at  Idria,  but  is  not 
abundant. 

(Geological  situation  of  S.ilphiiret  of  Mercury.)  We  have  already 
remarked,  that  this  is  the  only  species  of  the  ores  of  mercury,  which 
exists  in  any  considerable  quantity.  The  other  three  species,  whenever 
they  occur,  are  almost  always  connected  with  this. 

Sulphuret  of  Mercury  is  raiely  found  in  primitive  rocks,  and  then 
almost  always  in  small  quantities.  There  is,  however,  in  the  republic 
of  Venice  a  mine  of  this  Sulphuret  in  granite,  in  sufficient  quantity  to 

*  Mercure  tulfurf  bituminirere  fctiillcte-  Hautj,    Schiefrigt*  Lebcrcrz.  Werner,    Slaty  mnmrial 
HepaUe  orv.  Jamei«n,    Konii(^-s  Lvbercrz.  Haurinann, 
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be  explored.  (8pallanza'ni,)  It  has  also  been  observed  in  argilla- 
ceous and  chlorite  slates,  and  in  veins,  traversing  trap  and  feldspar 
porphyries.  - 

But  in  secondary  rocks  this  ore  occurs  in  considerable  quantities  with 
bituminous  shale,  sandstone,  compact  limestone,  ferruginous  clay,  Ike. 
and  is  thus  connected  with  coal  formations.  Mercury  is  of  course  one 
of  the  more  recent  metals. 

Sulphuret  of  Mercury,  occurs  in  beds,  or  large  irregular  masses,  and 
sometimes  in  veins ;  the  general  structure  of  the  mass  is  sometimes 
cavernous.  It  is  associated  with  the  sulphurets  of  lead  and  zinc, 
oxide  of  iron,  gray  copper,  quartz,  calcareous  spar,  &c. 

(Localities.)  The  mines,  which  furnish  this  ore,  are  by  no  means 
common ;  and  many  countries,  as  Sweden,  Great  Britain,  Russia,  &c. 
scarcely  contain  this  mineral.  Spain,  Germany,  Mexico,  New  Grena- 
da, and  Peru  possess  the  most  important  mines. 

In  Spain,  at  Mmaden,  near  Cordova,  these  mines  are  in  a  mountain 
of  ai^llaceous  slate  or  shale.  The  Cinnabar,  mixed  with  quartz,  is 
found  in  beds  or  veins  of  sandstone  or  breccia,  which  traverse  the 
mountain,  and  contain  fragments  of  limestone  and  shale.  These  mines 
have  been  worked  more  than  2000  years. 

In  Germany,  at  Idria,  in  Carniola,  the  mines  are  situated  partly  in 
gray  compact  limestone,  and  partly  in  shale,  penetrated  with  the  Sul- 
phuret of  Mercury.  The  ore  is  chiefly  the  compact  and  slaty  varieties ; 
and  is  accompanied  by  the  sulphuret  of  iron,  which  contains  botli  the 
Sulphuret  of  Mercury,  and  native  mercury.  These  mines  also  contain 
a  kind  of  lignite,  or  coal,  which  embraces  more  or  less  of  tliis  Sulphuret. 

Numerous  mines  of  Mercury  are  explored  in* the  Lower  Palatinate 
and  in  the  Duchy  of  Deux  Ponts,  as  at  Wolfstein,  Potsbcrg,  Landsberg, 
&c  The  mountains  are  here  composed  of  sandstone,  argillateoui  slate, 
ferruginous  clay,  &c.  and  the  Sulphuret  of  Mercury,  accompmnied  by 
argental  and  native  mercury,  occurs  in  scattered  masses,  or  irregular 
veins ;  its  gangues  arc  lithomarge,  clay,  hematite  and  ochreous  oxide 
of  iron* — Near  Munster  Appel,  tlie  slate  embraces  fossil  fish,  spotted 
with  Sulphuret  of  Mercury. 

In  Mexico,  at  Durasno,  Cinnabar  mixed  with  native  mercury  forms 
a  horizontal  bed,  resting  on  porphyry,  and  covered  by  shale,  containing 
coal. — The  vein  of  San  Juan  de  la  Ciiica,  from  6  to  20  feet  wide, 

traverses  pitchstone  porphyry, In  New  Grenada,  near  Azogue,  it 

occurs  in  an  argillaceous  sandstone,  which  also  contains  bitumen  and 
bituminous  wood. — In  Peru,  near  Huancavelica,  in  the  Mount  of  Santa 
Barbai'a  14,506  feet  above  tlie  sea.  Cinnabar  occurs  both  in  beds  and 
veins.  At  tlic  great  mine  of  Santa  Barbara,  the  Cinnabar  is  found  in  a 
bed  of  sandstone,  embraced  in  carbonate  of  lime,  of  which  the  mountain 
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appears  to  be  chiefly  composed^ — ^Near  SillacaM,  it  occnn  in  reins, 
traversing  limestone ;  and  from  these  yeins,  which  often  contain  chal- 
cedony, most  of  the  mercury  of  Peru  is  at  present  obtained.  \ 

In  the  United  States.  In  the  Mchigan  Ttrritonf  and  Mio,  more 
particularly  on  the  shores  of  Lakes  Michigan,  Huron,  St  Clair,  Detroit 
river,  and  Lake  Erie  to  the  mouth  of  Vermillion  river.  It  occurs  in 
the  soil  in  the  form  of  a  black  and  red  sand,  but  is  usually  more 
abundant  in  banks  of  fine  ferruginous  clay.  Near  the  mouth  of  Ver- 
million river,  it  is  in  the  form  of  a  very  fine,  red  powder,  or  hi  grains 
and  small  masses,  disseminated  in  clay.  It  yields  by  distillation  about 
60  per  cent  of  Mercury.  (Stick net  in  Sllliman's  Journ.  vol.  i  and  iL) 

(Remarks.)  Mercury  is  obtained  chiefly  by  the  distillation  of  its 
Sulphuret ;  iron  filings  or  lime  being  added  to  detain  the  sulphur. 
According  to  Humboldt,  the  quantity  of  Mercury,  annually  employed 
in  the  American  mines  in  the  exti^action  of  silver  from  its  ores  by 
amalgamation,  is  about  £5,000  quintals.  Of  this,  the  greater  part  hu 
recently  been  furnished  by  the  mines  of  Almaden  and  Idria.  In  180S, 
the  mines  of  Almaden  yielded  more  than  20,000  quintals.  The  mercury 
mines  of  Huancavelica  in  Peru,  which  formerly  produced  10,000  quin- 
tals annually,  do  not  at  present  yield  4000.  The  vermillion  of  commerce 
which  is  a  sulphuret  of  mercury,  is,  in  general,  artificially  prepared. 

SpbciIs  4.    MURIATE  OF  MERCURY. 

« 

Mereure  nrariAte.  Hatty,  Br^ngniart.  Br0chant,  C^ueeluilber  Hunter**  Werner,  miwuy  aiMnJ. 
iced  by  the  vitriolic  and  marine  acids.  Kirwatim  Pframidal  oomeoms  Merenry.  Jamtetmu  Horn 
C^uecksilber.  Hautmann.    Horn  QnickiiWer.  AMn.  PhilUpt, 

The  color  of  this  native  mercurial  salt  is  usually  gray,"  soroetimef 
pearl  gray,  or  nearly  white,  sometimes  shaded  with  yellow  or  greeo, 
and  even  passes  into  greenish  yellow.  It  is  usually  translucent,  at 
least  at  the  edges.    It  is  brittle,  and  may  be  easily  scraped  by  a  knife. 

Muriate  of  mercury  most  frequently  occurs  in  crusts,  which  are 
often  reniform  or  tuberous,  and  line  the  cavities  of  its  gangue.  Within 
these  cavities  it  also  appeai*s  in  shining  crystals,  so  minute  and  grouped, 
that  it  is  difficult  to  determine  their  form.  Sometimes,  however,  diey 
are  prisms,  liaving  four  hexagonal  sides,  and  terminated  by  four  rhombic 
faces,  placed  on  the  lateral  edges. — Sometimes  the  faces  of  tlie  pyra- 
mids correspond  to  the  lateral  planes. 

( Chemical  characters.)  Before  the  blowpipe  it  is  entirely  volatilized 
witliout  decomposition.  A  specimen  yielded  Klaproth  mercury  76^, 
muriatic  acid  16.4,  sulphuric  acid  7.6.  In  some  specimens  the  sulphuric 
is  said  to  exceed  the  muriatic  acid  in  quantity.  According  to  Fourcroy, 
the  Muriate  of  mercury  is  in  tiie  state  of  corrosive  sublimate.  It  is 
soluble  in  water,  and  yields,  on  the  addition  of  lime-water,  an  orange 
colored  precipitate. 
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It  does  noty  like  muriate  of  silver,  ever  poeseas  the  softness  of  wax» 
nor  leare  a  metallic  globule,  when  heated. 

(Localities.)  This  ore  is  rare.  In  the  mercury  mines  of  Deux 
Fonts,  it  occurs  in  the  cavities  of  a  ferruginous  clay  or  sandstone,  or 
of  aipllaceous  oxide  of  iron,  accompanied  by  other  ores  of  mercury, 
gray  copper,  &c^ — ^At  Idria,  it  occurs  in  cavities  of  indurated  clay  with 
•rystediized  cinnabar,  &c*  and  sometimes  in  shale. 

GENUS  VII.    COFFER. 

This  mineral  is  less  malleable,  than  gold,  silver,  or  platina.  Its 
tenacity,  or  the  strength  .of  its  wire,  is  greater  than  that  of  any  metal, 
excepting  iron.  In  hardness  it  is  exceeded  by  iron  and  platina ;  but  it 
is  harder  and  more  elastic  than  silver,  and  is  the  most  sonorous  of  the 
metals<  Its  color  is  a  pale  red,  tinged  with  yellow.  Its  taste  is 
styptic,  and  nauseous.  Its  specific  gravity  varies  according  to  the 
operations,  it  has  undergone ;  a  mean  of  four  experiments  on  Swedish 
and  British  copper  by  Hatchett  gives  8.77. 

Copper  melts  at  about  27°  W.  It  becomes  oxidated  by  air,  but  not 
by  water,  when  air  is  excluded.  Its  oxides  are  soluble  in  ammonia,  to 
which  they  communicate  a  fine  azure  blue  color.  Even  the  pure  metal 
becomes  oxidated,  and  is  dissolved  by  ammonia  in  open  vessels,  pro- 
ducing the  same  blue  color.  Borax  is  colored  green  by  the  oxide  of 
Copper.  The  two  last  mentioned  characters  are  very  useful  tests  of  the 
presence  of  Copper,  or  rather  of  its  oxide.  When  dissolved  in  acids, 
it  may  be  precipitated  in  a  metallic  state  by  a  plate  of  polished  iron. 

(Pses,)  The  uses  of  Copper,  either  when  pure,  or  when  alloyed, 
are  numerous,  and  in  general  well  known.  Thus,  when  alloyed  with 
zinc,  it  forms  hrass,  pinchbeck,  &c.  Copper  and  tin,  in  different  pro- 
portions, are  the  principal  ingredients  in  bronze,  beU-metal,  spectUum- 
metal,  &c.  The  oxides  of  Copper  are  employed  to  give  a  green  color 
to  the  enamel  on  porcelain,  and  its  salts  enter  into  the  composition  of 
several  pigments,  as  verditer,  Brunswick  green,  &c.  But  it  ought  to  be 
remembered,  that  the  oxides  and  salts  of  Copper  are  violent  poisons ; 
and,  of  course,  that  vessels,  constructed  of  Copper,  should  never  be 
employed  for  culinary  purposes.  Even  when  the  Copper  is  alloyed 
with  zinc,  thus  forming  brass,  or  when  coated  with  tin,  the  danger  is 
▼ery  far  from  being  removed,  and  fatal  accidents  have  sometimes 
resulted  from  the  use  of  vessels,  composed  of  brass  or  tinned  Copper. 
-—An  ancient  Peruvian  chisel  yielded  Vauquelin  Copper  94,  tin  6. 

Species  1.    NATIVE  COPPER.    Kirwan. 

Gefiegen  Kapfbr.  ITemcr,  Hatumonn,    CniTrenatiC  Hauy,  Brmgidart,  BnchaMt    Oetabednl  Cop- 
per. Jamettn.   MatiTe  Copper.  AUdm.  PkiU^ 

Native  Copper  presents  nearly  all  the  characters  of  pure  Copper, 
already  described.    Although  its  true  color  is,  in  fiict,  the  same,  its 
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surface  is  often  tarnished  with  shades  of  brown,  black,  yelloir,  &c. 
but  its  streak  is  splendent  and  metallic.  Its  fracture  is  hackly,  and 
has  a  metallic  lustre.    Its  specific  ^vitj  varies  from  7.60  to  8.78. 

Native  Copper  is  often  crystallized.  Its  forms  are  a  cube,  which 
may  be  truncated  on  the  angles,  or  edges,  or  on  both ;  an  octaedron, 
sometimes  truncated  on  the  edges  or  angles ;  a  rhombic  dodecaedrun, 
&c.  The  crystals  are  usually  small  and  much  grouped^ — It  also 
presents  certain  imitative  forms,  being  dendritic,  branched,  reticulated, 
filiform,  or  in  tufts  like  moss,  or  in  dentiform,  reniform,  or  botryoidil 
concretions.  In  fine,  it  sometimes  occurs  in  lamine  or  plates,  and  in 
grains,  or  amorphous  masses. 

Its  malleability  distinguishes  it  from  aftenical  nickel,  and  other 
ores,  which  it  may  resemble  in  color. 

(Geological  situation,)  Native  Copper  is  found  chiefly  in  primitive 
rocks,  through  which  it  is  sometimes  disseminated,  or  more  frequently 
it  enters  into  the  composition  of  metallic  veins,  which  traverse  these 
rocks.  It  is  thus  connected  with  granite,  gneiss,  micaceous  and  ar^lla- 
ceous  slates,  granular  limestone,  chlorite  slate,  serpentine,  porphyry, 
&c.  It  also  occurs  in  transition  and  secondary  rocks.  It  accompanies 
other  ores  of  copper,  as  the  red  oxide,  the  carbonate  and  sulphuret  of 
copper,  pyritous  and  gray  copper,  also  the  red  and  brown  oxides  of 
iron,  oxide  of  tin,  &c. — Its  usual  gangues  aro  quartz,  caii)onate  of 
lime,  and  sulphate  of  barytes.  At  Oberstein,  it  occurs  in  prchnite; 
and  in  the  Faroe  islands,  it  accompanies  zeolite. 

Native  Copper  is  not  rare,  nor  is  it  found  in  sufficient  quantity  to 
be  explored  by  itself.  It  sometimes  occurs  in  loose,  insulated  masses 
of  considerable  size. 

( Ijjcaliiies,)  Some  of  its  more  important  localities  are  the  miae^ 
of  Tourinski  on  the  eastern  side  of  the  Uralian  mountains,  and  of 
Schlani^cnbcrg  in  Siberia  ;  of  Fahlun  in  hjwcdcn  ;  and  of  Cornwall  and 
Anglesea  in  England.     In  Cornwall,  its  veins  traverse  granite  and 

argillite. In  Brazil,  near  Cachoeira,  a  loose  mass,  weighing  2,600 

pounds,  has  been  found;  its  surface  is  rough,  and  invested  in  part  with 
malachite.  (Vakdilli.) 

In  the  United  States.  In  IllinoUi,  Monroe  County,  in  the  High- 
lands back  of  Harrison ville,  where  one  mass  weighed  7  pounds— also 

«m  liijr   Maddic   river.  (Schoolcraft.) Also  in   tlic  •Wtrth   West 

Ti'vritovif,  about  30  miles  South  from  Lake  Superior,  on  tlic  west 
bank  of  the  river  Ontonagon,  has  been  found  a  very  larn:e  mass  of 
Native  Copper,  wci^ljing  by  estimation  about  2,200  pounds.  It  is 
connected  witli  serpentine,  in  wliich  small  masses  and  grains  of  Native 
Copper  are  disseminated  ;  and  it  lies  near  the  water's  edge,  at  the 
foot  of  an  elevated  bank  of  alluvion also  at  the  portage  across 
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Keweena  point.  Native  Copper,  from  the  size  of  grains  to  that  of 
masses  weighing  2  pounds,  is  disseminated  in  rolled  pebbles— aIso 
near  Chegoimegon  point,  80  miles  W.  from  the  Ontonagon,  a  mass, 
weighing  28  pounds,  has  been  found.  (Schoolcraft.)  This  copper 
has  a  compact  texture,  is  malleable,  and  not  alloyed  with  other  metals. 
(Eustis'  letter  to  Prof-  Mitchill.) — In  Virginia^  in  Orange  County. 
(Conrad,) — In  JIaryland,  Washington  County,  on  the  Blue  Ridge. 
(Hatden*) — ^Also  15  miles  from  Fredericktown,  with  sulphuret  of  cop- 
per. (CoopBR.J-^lu  Pennsylvania^  in  Hamilton  Ban,  Adams  County. 
(Conrad,) — Also  at  Morgantown  in  Beak's  County,  and  at  Pottsgrove 

in  Montgomery  County.  (Cooper.) At  Perkiomen  lead  mine,  it 

occurs  both  massive  and  dendritic.  (JFETHSRJLL.J'^ln  ^/^w  Jersey ^ 
at  Woodbridge,  in  grains  and  plates  disseminated  in  a  blackish,  friable 
rock.  (Med.  Repos.) — Also  in  Schuyler's  mines. — In  Conne4iicut,  at 
Bristol,  with  the  red  oxide  of  copper,  in  a  small  vein ;  indeed  Native 
Copper,  the  red  oxide  of  copper,  and  pyritous  copper  have  been  found 
through  an  extent  from  Bristol  and  Newhavcn  in  Connecticut  to 
Deerfield  in  Massachusetts.  (Qibbs,) — Also  near  New  Haven,  on 
the  Hamden  hills,  a  mass  of  Native  Copper,  weighing  about  90  pounds, 
was  found,  many  years  since,  adhering  in  part  to  the  surface  of  the 
rock,  on  which  it  rested,  and  even  penetrating  its  fissures — more  re- 
cently has  been  found,  12  miles  from  New  Haven,  and  \  mile  W.  from 
Hartford  turnpike,  in  alluvial  soil,  a  mass  of  Native  Copper,  weighing 
about  6  pounds,  and  exhibiting  the  rudiments  of  large  octaedral  crys- 
tals of  copper  on  its  surface,  which  is  partly  incrusted  by  ibe  green 
carbonate  of  copper ;  its  cavities  contain  the  red  oxide  of  copper.  The 
rocks  in  the  vicinity  are  secondary  greenstone  and  red  sandstone. 

(SiLLIMAN.) 

Species  2.    SULPHURET  OF  COPPER, 

CuiTre  ralfur^  Hauy,  Bnmgniart,  Kupferglat.  Werner,  Rhomboidal  Copper-Glanee.  Jamenn. 
KapfSn-gUmz.  Hatumann.  Le  Caivre  ritreux.  Brochant.  GUnce  Copper.  Aikin,  Vitreous  Cop- 
per. Kirwan.  Phillipt, 

lis  true  color  is  dark  lead  gray  or  iron  black ;  but  its  surface  is 
often  tarnished,  either  black,  or  witli  irised  colors.  Sometimes  also 
it  is  reddish  from  an  intermixture  of  the  red  oxide  of  copper.  Its 
streak  is  metallic  and  shining ;  and  its  fine  powder  is  blackish. 

It  easily  breaks,  and,  when  cut  with  a  knife,  it  separates  into  grains, 
and  not  into  slices,  like  the  sulphuret  of  silver.  Its  specific  gravity 
varies  from  4.12  to  5.80.  Its  fracture  is  more  or  less  conchoidal,  and 
sometimes  even,  or  fine  grained  uneven,  with  a  glistening  lustre, 
usually  metallic,  but  in  some  cases  very  feeble*— -Some  varieties 
present  a  foliated*  structure. 

*  Foliated  Copper^Unce*  Jametii, 
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Salpharet  of  copper  most  frequently  exists  in  eompact,  amorphovs 
masses ;  and  but  rarely  occurs  in  regular  crystals,  its  forms  are  a 
short,  regular  six-sided  prism,  sometimes  truncated  on  its  terminal 
edges,  or  otherwise  modified,  and  a  double  six-sided  pyramid,  whose 
summits  are  sometimes  truncated,  or  replaced  by  four-sided  pyramids. 
Its  secondary  forms,  of  which  Haiiy  mentions  five,  are  derived  from 
the  hexaedral  prism. 

(Chemical  characten,)  It  is  very  eanly  fusiUe,  often  by  the  flame 
of  a  candle  only.  When  melted  on  charcoal  by  the  blowpipe,  it  yields  an 
odor  of  sulphur,  and  is  reduced  into  a  grajrish  metallic  globule,  contami- 
nated with  iron,  and  often  magnetic.  It  tinges  borax  green,  and  ammonia 
blue.  A  specimen  from  Siberia  yielded  Klaproth  copper  7B^p  sulphur 
18.5,  iron  2.25  ;sa99.25.  In  anotheb  from  England  Chenevix  found  copper 
84,  sulphur  12,  iron  4w^It  is  of  course  a  rich  and  valuable  ore  of  copper. 

(Distinctive  diamcterg.)  This  mineral  somewhat  resembles  gray 
copper ;  but  the  latter  usually  decrepitates,  when  suddenly  heated,  is 
harder,  and,  when  cut  with  a  knife,  the  particles  fly  off.*— It  is  easily 
distinguished  from  sulphuret  of  silver. 

This  ore  sometimes  presents  a  variegaUd  aspect,  and  seems  to 
have  undergone  an  alteration  similar  to  that,  by  which  pyritous  copper 
appears  to  be  converted  into  variegated  pyritous  copper.— Sometimes 
indeed  it  is  intimately  mixed  with  pyritous  copper. 

For.  1.  psEUDOMORPHous  suLPHUKET  OP  COPPER.*  This  remarkable 
variety  occurs  in  snmll,  oval,  flattened  masses,  with  blackish  prqjectiog 
scales,  and  resembles  the  little  cones  of  the  pine  tree,  or  ears  of  com 
much  compressed.  Indeed  these  masses  are  by  many  supposed  to 
arise  from  the  penetration  of  these  vegetable  substances  by  Sulphuret 
of  copper.  Some  of  them,  however,  appear  to  be  an  aggr^ation  of 
minute  crystals. — They  are  found  at  Frankenberg,  in  Hessia,  in  veins^ 
which  traverse  primitive  rocks ;  and  are  sometimes  covered  with  a 
film  of  native  silver. 

(Geological  situation  and  Localities.)  Sulphuret  of  copper,  either 
in  beds  or  veins,  occurs  most  frequently  in  primitive  rocks,  associated 
with  malachite,  the  red  oxide,  and  other  ores  of  copper,  oxide  of  iron, 
quartz,  calcareous  spar,  &c.  With  the  red  oxide  of  copper  and 
pyritous  copper  it  sometimes  forms  large  veins.-»Sometimes  it  occurs 
in  amygdaloid,  sandstone,  and  other  secondary  rocks. 

Siberia,  Sweden,  Hungary,  and  England  contain  some  of  its  most 
important  mines.  The  best  crystals  come  from  Cornwall ;  but  this 
ore  is  most  abundant  in  the  Uralian  mountains. 

In  the  United  States.  In  Maryland,  near  Baltimore,  and  liberty- 
town, — In  Pennsylvania,  2  miles  N.  from  Nicholson's  Gap,  on  the  Blue 

*  Cttirre  salfuri  psendoiaorpluqiie.  Mmty.  Cnhrre  ^icifiMme.  Brwgniaru  Abo  HeMm  Cc 
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Ridge..  (Haybbv*) — ^In  J^ew  Jersey ^  it  occurs  in  a  red  saBdstone  for- 
mation, accompanied  with  the  oxide  and  carbonate  of  copper.  (Oibbs.) 
Sehujler's  mines  have  not  been  worked  for  several  years,  although  the 
•re  is  consid:erablj  abundant ;  some  shafts  were  sunk  300  feet  deep. 
(Fie  Ac  a  dfToMMBr.J-^ln  Conneetieut,  near  New  Haven,  Simsbury,  &€• 

appendix  to  sulphuret  of  copper, 
Black  Co}*p£h.  Jameson. 

Knfftnaliinurce.  Wemtr.  Hmumann,   Black  Copper.  Kirwan,  Aiiein.  PkUtipt,   Le  Cmne  noiiw 

Brochant^ 

it  has  a  bluish  or  brownish  black  color,  and  usually  occurs  in  dull« 
friable  masses.  Before  the  blowpipe  it  exhales  the  odor  of  sulphur, 
melts  into  a  slag,  and  tinges  borax  green. 

[t  is  associated  with  otiier  ores  of  copper,  more  particularly  the 
Sulphuret  of  Copper,  gray  and  pyritous  copper,  and  is,  without  doubt» 
merely  an  alteration  of  some  of  th^se  ores.  It  is  sometimes  dissemi- 
nated in  them,  and  sometimes  invests  their  surface. 

Species  3.     PYRITOUS  COPPER. 

Coinv  pyriteux.  Hauify  firongniartm    Kupfcrkies.  Weruer,  Hautmann,    Octahedral  Copper  Pyritch 
MmetMU     La  PyiHr  cuivreuac.  Brtehant,     Yellow  copper.  Kiman.  AUciiu     Copper  Pyritcfc 

When  this  mineral  is  recently  broken,  its  color  is  brass  yellow, 
sometimes  inclining  to  gold  yellow,  and  sometimes  strongly  tinged 
with  gray,  depending  probably  on  the  relative  proportions  of  copper 
and  iron.  Its  surface  is  very  often  tarnished,  sometimes  with  shades 
of  brown,  black,  &c.  and  frequently  the  tarnish  is  very  richly  and 
beautifully  irUied,  or  pavonine,  &c/^ 

This  ore  is  brittle,  easily  yields  to  a  knife,  seldom  gives  sparks 
with  steel,  and  then  with  difficulty.  Its  fracture  is  commonly  uneven, 
sometimes  more  or  less  conchoidal,  or  nearly  even ;  its  lustre  is  metal- 
lic and  usually  more  or  less  shining,  but  variable.  Its  specific  gravity 
usually  lies  between  4.08  and  4.34. 

Pyritous  Copper  occurs  in  amorphous  masses  of  various  sizes ;  also 
in  plates,  or  dendrites,  and  sometimes  in  stalactites,  or  in  reniform, 
tuberous,  mammillary,  and  botryoidal  concretions.  The  surface  of  the. 
concretions  is  often  a  bronze  yellow,  strongly  tinged  with  a  metallic 
gray,  and  presents  numerous  little  cavities. — The  mammillary  and 
botryoidal  concretions  are  generally  harder,  than  the  crystallized  and 
amorphous  varieties. 

Pyritous  Copper  also  occurs  in  small  crystals,  which  are  seldom 
well  defined.  It  sometimes  presents  its  primitive  form,  a  regular 
tetraedron,  which  may  be  truncated  on  its  edges,  or  angles,  or  on  both ; 
and  is  sometimes  bevelled  on  all  its  edges«^— Another  form  is  a 

4    1 
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dodecaedroQ  (PI.  IV,  fig.  40.)»  formed  by  raising  a  low  three-sided 
pyramid  on  each  face  of  the  tetraedron«— ft  occurs  also  in  cubes, 
and  in  octaedrons,  whose  edges  and  angles  are  sometimes  truncated^— 
It  sometimes  presents  hemitrope  crystals.— The  crystallized  Tarieties 
sometimes  possess  a  foliated  structure,  and  often  exhibit  a  high  lustre. 

(Chemical  characters.)  Before  the  blowpipe  it  decrepitates,  yields 
the  odor  of  sulphur,  and  melts  into  a  black  globule,  which,  with  some 
difficulty,  may  generally  be  made  to  assume  the  metallic  lustre  of  a^ 
per.  It  tinges  borax  green.  Pyritous  copper  is  not  composed  of  copper 
and  sulphur  only;  it  always  contains  iron,  but  in  proportions  extremely 
variable.  Gueniveau  obtained  copper  30.5,  iron  33.0,  sulphur  S5J0  ;^9BJ. 
A  mammillary  specimen  yielded  Chenevix  copper  30,  iron  53,  sulphur 
1£,  silex  5.  Proust  considers  this  ore  a  compound  of  the  sulphurets  of 
copper  and  iron ;  and  the  iron  is,  in  fact,  sometimes  so  abundant,  that 
it  is  difficult  to  draw  a  limit  between  this  species  and  the  sulphuret  of 
iron.  There  does  not,' however,  appear  to  be  sufficient  sulphur  to 
produce  the  two  sulphurets;  for,  if  all  the  sulphur  were  combined  with 
the  iron,  it  would  not,  in  general,  be  more  than  sufficient  to  produce 
that  compound,  which  constitutes  the  common  sulphuret  of  iron. 

It  sometimes  contains  a  little  gold  or  silver.  Moist  air  has  less 
effect  on  this  ore,  than  on  the  sulphuret  of  iron ;  sometimes,  however, 
decomposition  takes  place,  and  sulphate  of  copper  is  produced. 

(Distinctive  characters,)  This  mineral  much  resembles  sulphuret 
of  iron  or  iron  pyrites ;  but  the  latter  is  harder  and  almost  always  gives 
sparks  with  steel ;  its  prevailing  color  is  bronze  yellow,  in  which  tlie 
yellow  is  much  mixed  witli  gray,  whereas  the  prevailing  color  of 
Pyritous  Copper  is  brass  yellow.  Sulphuret  of  iron  seldom,  if  ever, 
presents  those  beautiful  tarnishes,  which  so  often  appear  on  this  species, 
[u  fine,  sulphuret  ot  iron  never  crystallizes  in  tctraedrons. — From  na- 
tive gold,  Pyritous  Copper  is  distinguished  by  its  want  of  malleabilitj. 

(Geological  sittuition.)  This  is  the  most  common  and  abundint 
ore  of  copper.  It  occurs  in  veins,  which  are  often  very  wide,  and  in 
beds,  which  are  sometimes  very  thick.  It  is  found  chiefiy  in  primitive 
and  transition  rocks,  but  sometimes  in  those,  which  are  secondary.  It 
is  associated  with  other  ores  of  copper,  sparry  and  magnetic  iron,  oxide 
of  tin,  sulphurets  of  lead  and  iron,  quartz,  &c. 

(Localities.)  Its  most  important  foreign  localities  will  be  mentioned 
at  the  close  of  this  genus. 

In  the  United  States,  In  reunsi/luania,  it  is  found  in  Montgomery 
County,  at  Perkiomen  lead  mine;  ('fF/sT£/?.j— also  near  Chester  in 
Delaware  County,  with  sulphuret  of  molybdena.  (Conrad.) — In  AVir 
Ycrk^  near  Fort  Lee,  on  the  Hudson,  in  the  beds  of  streams,  proceeding 
from  the  neighboring  hills ;  it  occurs  in  quartz  or  in  a  breccia  witli 
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fibrous  carbonate  of  copper  and  micaceous  oxide  of  iron.  (Fierce  S[ 
ToREsr,) — In  Connecticut^  in  the  greenstone  mountains,  which  extend 
northerly  from  New  Haven,  through  Cheshire,  Simsburj,  &c«  with  native 
copper  and  the  red  oxide  of  copper.  At  Cheshire,  is  found  a  singular 
compound  of  Pjritous  Copper,  green  carbonate  of  copper,  quartz,  car- 
bonate of  lime,  sulphate  of  barjtes,  and  sandstone,  all  blended  in  the 
same  mass,  but  perfectly  distinct  Numerous  pits  and  galleries  have 
been  excavated  in  these  hills  to  obtain  copper,  but  with  little  success. 
The  shaft  and  galleries  of  an  ancient  copper  mine  at  Simsburj  is  at 
present  a  State  prison.  (8jlljman,) — In  Massachusetts^  .in  the  lead 
mine  in  Southampton,  Hampshire  County,  the  copper  is  either  dissemi- 
nated, or  exists  in  a  vein. — Also  at  Wobum,  with  magnetic  iron,  in  a 
vein  traversing  greenstone — and  at  Cambridge  in  rolled  masses  of 
quartz.  (J»  F.  Sf  8.  L>  Danj,) — Also  at  Brighton,  in  quartz  adcom- 

panying   amygdaloid.    (Qodon.J In  Maine,  at  Brunswick,  with 

sulpburet  of  molybdena  in  granite. 

(Remarks.)  A  large  proportion  of  the  Copper,  employed  in  com- 
merce, is  extracted  from  Pyritous  Copper,  which,  however,  yields  only 
from  2  to  20  and  sometimes  36  per  cent  The  softer  varieties  are 
richest  in  copper.    Its  sulphur  is  sometimes  collected  by  sublimation 

Subspecies  1.    Variegated  Pyritous  Copper. 

Odm  pjnitenz  paiiAcli^.  Bnngniart.  Bnntkupfererx.  Werner,  Variegated  Copper.  Jametwn, 
Came  pyriteux  hepatique.  Hauy,  Purple  Copper.  Kirwan,  Alkin,  PhUUpe.  La  IMOne  do 
Cwifm  pauacl^.  Brochant.    Banter  Kapferldei.  Hautmann, 

This  ore  is  characterized  chiefly  by  its  lively  and  variegated  colors. 
When  recently  broken,  its  color  is  reddish  brown  with  a  shade  of 
yellow ;  but  it  quickly  tarnishes  and  presents  various  and  intermingled 
shades  ol  blue,  violet,  purple,  red,  brown,  reddish  yellow,  and  green. 
Its  streak  and  powder  are  usually  reddish. 

It  is  less  hard,  than  the  common  Pyritous  Copper,  and  is  sometimes 
so  brittle,  that  it  yields  to  the  finger  nail.  Its  fracture  is  conchoidal 
with  small  cavities,  or  uneven,  with  a  shining  metallic  lustre,  which 
diminishes  with  the  tarnishing.  Its  specific  gravity  is  usually  between 
4.95  and  5.46. — It  occurs  amorphous,  or  in  plates,  which  are  sometimes 
hexangular ;  indeed  its  masses  sometimes  separate  into  plates.  It  has 
also  been  observed  in  cubes,  sometimes  truncated  on  the  solid  angles. 

(Chemical  characters.)  It  effervesces  with  nitric  acid  ;  and  melts 
before  the  blowpipe,  on  charcoal,  yielding  a  metallic  globule,  which  is 
magnetic.  A  specimen  from  Silesia  yielded  Klaproth  copper  58,  iron 
18,  sulphur  19,  oxygen  5.  If  this  analysis  be  correct,  it  differs  from 
Pyritous  Copper  chiefly  by  containing  oxygen ;  and  is  perhaps  an  alter- 
ation of  the  common  Pyritous  Copper.  Indeed  Haiiy  remarks,  that  it  is 
not  rare  to  find  specimens,  in  which  the  gradual  alteration  is  perceptible. 
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Its  greater  specific  gravity  may  often  assist  to  distiDguish  it  frooi 
tibe  tarnished  specimens  of  Pyritous  Copper. 

(Geological  situation  and  Localities. J  It  occurs  in  metallic  veins* 
or  more  (rften  in  beds,  and  most  fbequently  in  primitive  rocks.  It  is 
associated  wijth  other  ores  of  copper,  more  particularly  Pyritous  Copper 
and  sulpburet  of  copper* 

It  is  found  in  the  mines  of  Arendal,  Cornwall,  the  Harz,  &c. 

It  is  less  abundant  tlian  Pyritous  Copper;  but  is  smelted,  and 
sometimes  yields  more  than  50  per  ceiit. 

Spscjbs  4.    GRAY  COPPER.    Aikin. 

Come  gns.  Hmqf.  Brongniart,    FaUen.  Wemtr*  PMtti^.   Gnj  Copper  ore.  Kirwmu   Le  Cunt 

gris.  BnehanU    Tetrahedral  Copper  Pyrites.  Jamenru 

The  color  of  this  ore  is  steel  gray  of  different  shades,  sometimes 
inclining  to  lead  gray,  and  sometimes  to  iron  black,  and  is  liable  to 
tarnish.    Its  powder  is  blackish  sometimes  with  a  shade  of  red. 

It  is  easily  broken,  and  its  fracture  is  usually  uneven,  but  sometimes 
a  little  conchoidal  or  neai-ly  even  ;  'its  lustre  is  metallic  and  somewhat 
shining.  Its  specific  gravity  commonly  lies  between  4.44  and  4.96. 
Its  hardness  is  about  the  same  as  that  of  pyritous  copper. 

It  is  found  both  amorphous,  and  in  regular  crystals.  The  primitiTe 
form,  under  which  it  sometimes  occurs,  is  a  regular  tetraedron,  of 
which  Haily  has  described  no  less  than  twelve  modifications,  but  the 
nucleus  or  primitive  form  is  very  seldom  entirely  concealed.  Some- 
times its  solid  angles  are  truncated  ; — and  sometimes  each  solid  aligle 
is  replaced  by  three  faces,  or  even  by  four,  or  six  faces. — Sometimes 
the  edges  of  this  tetraedron  are  truncated  or  bevelled  ; — and  sometimes 
two  of  the  preceding  modifications  are  combined  in  the  same  crystal.-* 
Another  secondary  form  is  a  dodecaedron  (PI.  IV,  fig.  40.),  produced 
by  raising  a  low,  three -sided  pyramid  on  each  face  of  the  primitive.— 
Another  form  (PI.  IV,  fig.  41.),  is  the  tetraedron,  truncated  on  its  edges, 
while  each  solid  angle  is  terminated  by  four  faces. — ^The  crystals  ar^ 
usually  small,  and  often  grouped. — When  not  tarnished,  their  external 
lustre  is  strong. 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  a  grayish, 
metallic  globule,  brittle,  and  not  easily  reduced.  It  usually  decrep- 
itates, and  yields  a  whitish  smoke. — The  true  composition  of  Gray 
copper  is  still  enveloped  in  some  uncertainty,  although  many  researches 
have  been  made  by  Klaproth  and  others.  Chemical  facts,  however, 
seem  to  support  the  opinion  of  Count  Bournon,  that  this  ore  is  essen- 
tially composed  of  copper,  iron,  and  sulphur.  Several  specimens,  both 
amorphous  and  crystallized,  yielded  Chenevix  these  three  ingredients 
only.    In  a  tetraedral  crystal  from  Cornwall  he  found  copper  52,  iron 
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31,  fulphnr  14.  (Murrat.)  This  ore,  however,  asnaliy  contains  other 
metals  in  Tariable  proportions,  more  particularly  afsenic  and  antiwiony. 
But  it  appears  from  the  analyses  of  Klaproth,  that  some  specimens 
contain  a  considerable  proportion  of  arsenic  with  little  or  no  antimony, 
while  others  contain  much  antimony  with  little  or  no  arsenic.  We 
hence  adopt  tlie  distinction  of  Brongniart,  and  arrange  most  of  its 
varieties  under  two  subspecies,  depending  on  the  presence  of  arsenic  or 
antvdMmy  in  considerable  quantities. 

Another  reason  for  believing,  that  all  the  metals  found  in  this  ore, 
excepting  copper  and  iron,  are  not  essential  to  the  species,  is,  that  their 
presence  or  absence  does  not  materially  affect  the  crystalline  form  or 
other  external  characters.  This  species  is  consequently  composed  of 
the  same  ingredients  as  pyritous  copper,  but  in  diffei'ent  proportions. 

In  the  Gray  Copper  of  Guadalcanal,  in  Spain,  Yauquelin  found 
variable  quantities  of  platina,  sometimes  amounting  to  10  per  cent. — , 
It  has  been  called  Platiniferous  Gray  Copper. 

(DistiTicHve  characters.)  Its  totd  ^ant  of  action  on  the  magnetic 
needle  suflBiciently  distinguishes  it  from  the  magnetic  and  the  specular 
oxides  of  iron. — It  is  less  hard  than  arsenical  iron,  has  usually  a  darker 
color,  and  does  not,  like  that  ore,  yield  the  odor  of  arsenic,  when  struck. 

Subspecies  1.    Arsenical  Gray  Copper. 

CaiTTe  giii  anenifere.  Hatty,   Cuirre  gra  unhak,  BrongnUtrt.    Gnj  Copper.  Jametmu    Kapftr- 

fiUilen.  Uautmann, 

Its  color  is  steel  gray,  usually  rather  liglit.  In  fact,  its  external 
characters  are  those  of  the  species  already  given. 

A  minute  fragment,  exposed  to  the  flame  of  a  lamp,  diffuses  a  vapor, 
but  does  not  suffer  complete  fusion.  (Haut,)  Three  specimens  fi^om 
near  Freyberg  yielded  Klaproth  copper  41.0  to  48.0,  iron  22.5  to  27.5, 
sulphur  10.0,  arsenic  14.0  to  24.1,  silver  0.4  to  0.9,  with  a  trifling  loss 
in  each  experiment ;  one  specimen  contained  1.5  of  antimony. 

Subspecies  2.    Antimonial  Gray  Copper. 

Cvhrre  grii  antiiiioiufere.  Hauy,    Cuivre  gris  antinumi^.  Brmgniart.     SehwanBerz.  Werner,   La 
Ifine  noire— «t  gnse-riche.  Brochai  U   Black  Copper.  Jamet«n,   Schwaragiltigerz.  Hautmamm, 

Its  color  is  Steel  gray,  but  usually  darker  than  that  of  the  preceding 
subspecies,  and  sometimes  passes  into  iron  black.  It  is  also  a  little 
harder  than  the  preceding ;  and  its  fracture,  which  is  imperfectly  con- 
chuidal  with  small  cavities,  or  uneven,  has  usually  considerable  lustre. 
According  to  Bournon,  a  reddish  brown  streak  indicates  the  presence 
of  both  antimony  and  sUver. 

When  a  minute  fragment  is  presented  to  the  flame  of  a, lamp,  a 
vapor  appears,  and  the  fragment  at  length  melts  into  a  metallic  globule. 
(Haut )     Several  specimens  from  different  parts  t>f  Germany  and 
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Hungary  yielded  Klaproth  copper  S^Ji  to  4025,  iron  3.25  (o  13.5G, 
sulphur  11.5  to  28.0,  antimony  19A  to  34j09>  alver  0  to  14.77 ;  there 
was  a  small  loss  in  each  experiment,  and  aome  of  the  qwcimenB  con- 
tained a  little  zinc,  or  mercury,  or  arsenic 

Gray  Copper  is  sometimes  nrgentiferaust  and  ia  even  worked  as  an 
ore  of  silTer. 

(Oeologieal  $iiiuaum  of  the  SpeeUs.)  Gray  Copper  exists  exten- 
sively, and  in  considerable  abundance.  It  occurs  in  prhmtiTe  i;ocks» 
where  it  appears  in  veins  traversing  gneiss,  mica  slate,  ai|;illaceou8 
slate,  &c.  These  veins  are  often  very  large,  and  contain  varioaa  ores 
and  other  minerals.  Pyritous  copper,  sulphnret  of  copper,  black  cop- 
per, sparry  iron,  red  silver,  &c  are  among  its  accompanying  ores.  Its 
gangues  are  quartz,  the  carbonate  and  fluate  of  lime,  and  sulphate  of 
barytes.p— It  sometimes  occurs  in  beds. 

It  is  found  also  in  transition  and  even  secondaiy  rocks. 

(Localities.)  These  are  numerous,  among  which  are  the  mines  of 
Saxony,  Hungary,  Sweden,  Cornwall,  &c.  At  Guadalcanal,  in  Spain, 
it  contains  a  few  parts  of  platina,  sometimes  amounting  to  10  per 
cent.  (VjunuBLiif.) 

In  tikB  Dkited  SkiUg.  In  •Marytand,  Gray  Copper  has  been  observed 
at  Pipe  Creek,  18  nules  from  Baltimore.'  (HdrDEit.) — Also  at  Liberty, 
in  Frederick  County,  with  sulphate  of  barytes.  (8Er9Ear.)'^lu  Jfkw 
Fork,  near  Lake  Champlain,  in  primitive  rocks.  (OiBBs.J-^ln  Corniec- 
ticut,  near  Hartford,  &c.  in  the  red  sandstone  formation;  (Mac lure.) 

Subspecies  3.     Tennantite.    Phillips. 

Tennuitite.  Jamet^n. 

Its  true  color  is  blackish  or  lead  gray.  The  surface,  however, 
varies  from  a  shining  tin  white  to  a  dull  iron  black.  Its  powder  is 
reddish  gray.  It  is  usually  crystallized  in  dodecaedrons  with  rhombic 
faces,  either  perfect,  or  variously  truncated  on  the  edges;— -or  in 
octaedrons  and  cubes,  whose  edges  and  angles  are  sometimes  truncated. 
— Its  structure  is  imperfectly  foliated,  and  its  natural  joints  appear  to 
be  parallel  to  the  planes  of  the  dodecaedron.  Its  fracture  is  uneven, 
with  a  metallic  lustre  more  or  less  shining.^ — It  scratches  sulphuret  of 
copper  and  the  more  common  varieties  of  Gray  Copper.  Its  specific 
gravity  is  4.37. 

Before  the  blowpipe,  on  charcoal,  it  burns  with  a  bluish  flame,  and 
copiously  exhales  arsenical  vapors,  leaving  a  grayish  black  magnetic 
scoria.  It  contains,  according  to  R.  Phillips,  copper  45.32,  iron  9.26, 
sulphur  28.74,  arsenic  11.84,  silex  5.00. 

It  is  found  in  Cornwall,  in  veins,  which  traverse  granite  and  aigil- 
Utc,  and  is  associated  with  pyritous  copper,  sulphuret  of  copper,  &c^ 
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Its  name  alludes  to  that  of  the  late  Mr.  Tennant,  a  distingaished 
ehemist. 

appendix  to  grar  copper. 
White  Copper.  Jameson. 

Wdnkapftren.  Werner,  Htuunumru    White  copper.  Kirwatu  Aiktn,  PhUUp: 

Its  color  on  a  recent  fracture  is  nearly  siWer  white,  sometimes  with 
a  feeble  tinge  of  bluish  gray  or  jellow,  but  it  soon  tarnishes  with  shades 
of  gray,  yellowish  gray,  or  brown.  It  occurs  in  compact,  amorphous 
masses,  whose  fracture  is  uneven  or  somewhat  conchoidal,  with  a 
glistening  metallic  lustre.  It  yields  easily  to  the  knife.^-Its  specific 
gravity  is  sometimes  4.5 ;  and  sometimes  much  higher* 

Before  the  blowpipe  it  melts  into  a  dark  colored  slag,  and  exhales 
white  fumes  with  the  odor  of  arsenic.  It  is  said  to  contain  40  per  cent. 
of  copper,  the  remainder  being  iron,  sulphur,  and  arsenic. 

(Localities.)  This  ore  is  rare.  It  occurs  in  Cornwall,  Saxony,  &c. 
in  primitive  rocks;  and  is  accompanied  with  pyritous  copper, sulphuret 
of  copper,  &c. 

In  the  United  States.  In  Connecticttt^  at  Fairfield,  is  found  an  ore 
of  copper  in  compact  masses,  whose  recent  fracture  is  a  metallic  white, 
which  soon  tarnishes  to  a  dirty  white,  inclining  to  brown,  and  in  time 
acquires  a  green  coat.  Its  specific  gravity  is  remarkable,  being  between 
8  and  9.  It  melts  by  the  blowpipe  with  abundant  fumes  of  arsenic,  and 
yields  with  nitric  acid  a  green  solution.  (Silljman.) 

Species  5.    SELENIURET  OF  COPPER.    Berzelius. 

Its  external  aspect  strongly  resembles  that  of  native  silver.  It  is 
soft,  and  capable  of  being  hammered  and  polished. 

This  mineral  is  found  in  a  copper  mine  at  Skrickerum,  in  Smoland, 
associated  with  carbonate  of  lime,  in  the  fissures  of  which  it  sometimes 
fi^rms  dendrites  ;  sometimes  also  it  is  disseminated  in  serpentine. 
(Berzelius,) 

Species  6.    RED  OXIDE  OF  COPPER-    Phillips. 

Cum*  oudul^.  Httuy,  Brongniart.    Octahedral  Red  Copper  ore.  Jamcion,    Kupferroth.  Hatumann, 

Red  Copper  ore*  Aikin, 

Its  ordinary  color  is  a  deep  cochineal  red,  which,  more  particularly 
in  amorphous  masses,  has  often  a  tinge  of  lead  gray.  Its  crystals  have 
often  a  more  lively  red,  which  is  sometimes  a  pure  carmine,  or,  by 
transmitted  light,  a  crimson  red.  Its  streak  and  powder  are  nearly 
brick  red.  In  some  impure  varieties  the  red  is  contaminated  by  shades 
of  brown  or  yellow. — It  is  very  easily  broken,  or  scraped  with  a  knife, 
and  does  not  sci^tch  fluate  of  lime. 
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This  Oxide  is  sometimes  crystallized  in  regular  octaedrong^  OT 
double  four-sided  pyramids,  any  two  contiguous  sides  of  which,  on  the 
same  pyramid,  are  inclined  at  about  109°  28'.  This  octaedron,  which 
is  the  primitive  form,  is  sometimes  cuneiform,  and  sometimes  truncated 
on  its  angles,  or  edges,  or  on  both.  Sometimes  also  its  edges  are  bev- 
elled, or  each  solid  angle  is  replaced  by  four  triangular  planes^ — It  also 
occurs  in  cubes,  whose  edges  or  angles  may  be  truncated  ^-HUid  in 

dodecaedrons  with  rhombic  faces. The  preceding  and  some  otiier 

modifications  of  the  primitive  octaedron  are  so  variously  combined  af 
to  produce,  according  to  Phillips,  about  100  varieties  of  secondary 
forms. — The  crystals  are  usually  small,  with  smooth,  highly  shining 
surfaces,  often  grouped,  and  sometimes  capillary.    In  some  cases*  the  • 
surface  of  the  crystals  is  irised,  or  lead  gray,  or  nearly  black  and  dull. 

This  ore  occurs  also  in  compact  masses,  and  is  sometimes  friable  or 
earthy.  Sometimes  also  it  is  in  lamellee  or  thin  coats.  Its  specific 
gravity  is  between  4.0  and  6.0. 

(Chemical  characters.)  it  is  not  very  easily  fusible  by  itself,  but; 
on  charcoal,  the  purer  varieties  are  easily  reduced  to  a  metallic  stats 
by  the  blowpipe,  without  odor.  It  dissolves  in  muriajic  acid  without 
effervescence ;  but  in  nitric  acid  effervescence  takes  place,  and  a  green 
solution  is  obtained.  A  specimen  from  Cornwall,  analyzed  by  CheneviJ^ 
yielded  copper  88.5,  oxygen  1 1.5.  In  another  from  Siberia^  KhfnA 
found  copper  91,  oxygen  9. 

f  Distinctive  characters.)  This  mineral  is  well  distinguished  fiiMi 
other  ores  of  a  similar  color  by  its  effervescence,  while  dissolving 
in  nitric  acid,  and  by  the  green  color,  which  this  solution  assumes. 
Further,  red  sulphuret  of  mercury  is  volatile  before  the  blowpipe,  and 
does  not  dissolve  in  nitric  acid,  while  red  silver  dissolves  in  this  acid 
without  effervescence.  (  Va uq^uelin.) 

This  Oxide  presents  a  number  of  varieties. 

Var.  1.  FOLIATED  RED  OXIDE  OF  ooppEK.*  This  Variety  occurs 
both  massive  and  in  regular  crystals,  and  sometimes  in  lamellce  or 
scales.  When  in  crystals,  its  color  is  often>a  pure  and  lively  red.  Its 
structure  is  foliated  or  undulated ;  its  fracture  is  conchoidal  or  uneven, 
and  more  or  less  shining,  with  a  lustre  slightly  metallic  or  adamantine. 
— When  massive,  it  has  sometimes  a  granular  structure,  and  is  nearly 
or  quite  opaque  ;  but  the  crystals  are  usually  more  or  less  transparent, 
sometimes  only  translucent. 

2.    CAPILLARY  RED  OXIDE  OF    COPPER.t   F  HILL  IPS.      ItS    COlor    IS,    itt 

general,  nearly  carmine  red,  sometimes  very  pure  and  lively.   It  occurs 


*  BlAttndm  RoUikupfererz.  Werner,     Foliated  Red  Copper  ore.  Jametwi,     Le  Cuirre 
iMge  luMileiu.  Br^hant,    Blattriehes  Kupferroth.  Hautmann. 

t  Htarformigw  RothkupfcrtTz.  fVerner.    CapilUur  Red  Copper  ore.  Jvnenn.  JUkif*   Fibnm 
1  Cflftor  ore.  Kirwm,   Haarfbrnugcs  KopferroUi.  Smumann. 
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in  translucent  or  transparent  capillary  crystals,  with  a  shining,  silken 
lustre.    The  crystals  are  often  a^egated,  sometimes  into  little  flakes. 

3.  ooMPACT  RED  OXIDE  OF  COPPER.'^  Its  color  is  cochincal  red,  often 
dark,  or  with  a  slight  tinge  of  bluish  gray.  It  occurs  in  opaque,  compact 
masses,  whose  fracture  is  even  or  a  little  conchoidal  with  a  feeble  lustre. 
Sometimes  it  merely  invests  other  minerals. 

(Geological  idtuation  and  Localities.)  The  Red  Oxide  of  Copper^ 
though  nevbr  in  very  large  masses,  is  by  no  means  an  uncommon  ore. 
Most  frequently,  however,  it  occurs  in  metallic  veins,  which  traverse 
primitive  rocks;  and  almost  always  accompanies  native  copper,  which  it 
very  frequently  invests.  It  is  very  often  associated  with  malachite  and 
-brown  iron  ochre,  and  sometimes  with  pyritous  copper,  &c  It  has  alsd 
been  observed  in  transition  and  even  secondary  rocks. — ^Though  a  rich 
ore,  it  does  not  occur  in  sufficient  quantity  to  be  explored  by  itself. 

In  Cornwall,  fine  octaedral  crystals  of  this  Oxide  are  attached  to 
amorphous  masses  of  the  same  substance ;  they  are  sometimes  half  ail 
inch  in  one  dimension,  and  sometimes  mere  points.  It  is  there  some- 
times accompanied  by  the  green  oxide  of  uranium.  (Phillips.) — Sibe- 
ria also  furnishes  this  Oxide  in  fine  groups  of  octaedral  crystals.  In  the 
mine  of  Nikolaew  are  found  insulated  octaedrons,  which  are  coated  with 
malachite,  and  proceed  from  the  interior  of  a  red  jasper,  in  a  state  of 
decomposition.  (BBONGNiARr.)^'Some  of  the  finest  specimens  of  the 
capillary  variety  are  found  near  Cologne.  Good  specimens  are  found 
also  at  Rheinbreitenbach  in  Nassau.^ — It  occurs  also  in  Cornwall,  &c.— « 
An  earthy  variety  occurs  also  at  Rheinbreitenbach,  in  dull  and  nearly 
cochineal  red  crusts,  investing  other  ores,  principally  of  copper. 

In  the  United  States.  In  Virginia^  on  the  property  of  the  late 
Lord  Fairfax,  it  occurs  crystallized.  (Hat den.) — In  Pennsylvania, 
near  Lancaster,  with  malachite. — Also  at  the  Perkiomen  lead  mine^ 
where  it  presents  small  octaedral,  and  translucent  capillary  crystals. 

(Wetherill.) \tl  J^Tew  Jersey^  with  carbonate  of  copper,  &c.  in 

the  red  sandstone  formation.  Several  mines  have  here  been  opened, 
but  have  in  general  been  abandoned.  (Qjbbs.) — In  Ckmnecticut,  with 
native  copper,  &c.  in  the  greenstone  mountains,  extending  northerly 
from  New  Haven.  (Sjlljmas.) 

A  variety  of  this  Oxide  is  sometimes  found  accompanying  crystals 
of  arseniate  of  copper.  If  a  fragment  be  exposed  to  the  blowpipe,  it 
simply  melts  with  effervescence,  exhaling  neither  odor  nor  smoke ;  but, 
when  supported  on  charcoal,  it  exhales  the  odor  of  arsenic,  which  prob- 
ably proceeds  from  the  decomposition  of  arsenic  acid* 

*  Diehtet  RoUikupftrcn.  Werner.  CompMt  Red  Copper  ore.  Jumeten.   Aamplwii  Red  Cop^ 
•  dUOn, 
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Subspecies  1.  Ferruginous  Red  Oxide  oyCopper.  Pbil lips'* 


CiuTre  (»sido]6  ftrrifere.  BrongnUnrt,    Coiyre  oxidul6  tcrreox.  Ain^.    Ziegelers.  Wtrmr,   Ttl»«fC 
Jamefn,    Brick  red  copper  orCi  Kirmmu   Kapftrhnnii.  Hautnmtiu*   FcrrogiBOUi  Red  Ccpper. 

AUdn. 

Its  color  is  hyacinth  or  brick  red,  usually  dull,  or  mingled  with 
shades  of  brown,  yellow,  or  gray,  thu9  passing  to  brownish  red,  daifc 
gray,  &c.  It  is  sometimes  friable  with  an  earthy  fracture ;  and  some- 
times indurated  and  considerably  hard,  with  an  even  or  somewhat 
conchoidal  fracture.    It  has  little  or  no  lustre ;  and  is  opaque. 

Before  the  blowpipe  it  becomes  black,  but  is  infusible  by  itself.  It 
renders  borax  a  dirty  green.  It  is  a  mixture  of  the  Red  Oxide  of  Cop- 
per and  brown  oxide  of  iron,  in  variable  proportions. 

This  ore  is  found  in  those  mines,  which  embrace  the  Red  Oxide  of 
Copper  j^  and  of  course  has  the  same  accompanying  mineralSir— It  is 
sometimes  sufficiently  abundant  to  be  explored,  and  yields  from  10  to 
50  per  cent  of  copper. 

Species  7.    CARBONATE  OF  COPPER. 

This  species,  as  its  name  indicates,  is  essentially  composed  of  oxide 
of  copper  and  carbonic  acid.  It  always  presents  some  shade  of  Vbu  or 
greim;  and  on  this  difference  of  color,  two  subspecies,  agredng  in 
composition  and  crystalline  form,  may  conveniently  be  establhhed. 

Subspecies  1.  Blue  Carbonate  of  Copper. 


Coirre  earfaoiuit6  blea.  Hatty.    Cnirr^uzuxi.  Brwigniart,   Kvpfcrlazut,  Werner.  Bamimmm,  VAai 
de  Cuivre.  Br»chant,   Blue  Copper.  Jameson,  AUdn.  PhUUfii,    Striated  Mountain  Bine.  KbrwoK, 

The  characteristic  color  of  this  subspecies  is  azure  blue,  often 
extremely  beautiful  and  shining;  but  sometimes  it  inclines  more  or 
less  to  Prussian  or  blackish  blue,  and  sometimes  it  is  pale  or  smalt 
blue.  This  mineral  preserves  its  color  in  oil,  and  leaves  a  bluo  trace, 
when  rubbed  on  paper.    The  color  of  its  streak  is  a  light  blue. 

Even  when  not  friable,  it  is  easily  broken,  and  readily  yields  to  a  knife. 
Jt  is  seldom  perfectly  opaque,  and  its  crystals,  usually  translucent,  are 
sometimes  nearly  transparent.  Its  specific  gravity  varies  from  3.23  toSJO. 

It  very  frequently  occurs  in  small,  shining  crystals,  of  which  the 
primitive  form  is  supposed  to  be  a  double  four-sided  pyramid,  whose 
common  base  is  a  rhomb  or  oblique-angled  parallelogram.      It  presents 
a  considerable  number  of  secondary  forms.    Among  these  is  a  four- 
sided  rhombic  prism,  truncated  on  all  the  lateral  edges,  and  terminated 
by  summits  with  two  or  four  faces. — Soinetimes  the  alternate  solid 
angles  of  the  prism  are  truncated. — Sometimes  also  the  four- sided 
prism  is  truncated  on  two  opposite  lateral  edges  (PI.  V,  fig.  1.),  and 
terminated  at  each  extremity  by  four  faces. — Some  of  its  forms  ar^ 
tabular. — ^The  crystals  are  usually  aggregated  into  groups  or  clusters. 
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This  Carbonate  of  Copper  is  sometimes  in  grains,  or  amorplious 
masses,  or  in  little  plates,  or  crusts ;  and  often  in  reniform,  stalactical, 
or  botryoidal  concretions,  striated  from  the  centre  to  the  circumference, 
and  usually  presenting  a  rough  or  drusj  surface. 

Its  fracture,  sometimes  imperfectly  foliated,  usually  presents  broad, 
diverging  fibres,  with  a  vitreous  lustre,  more  or  less  shining.  Its  cross 
fracture  is  somewhat  coiichoidal* 

The  Velvet  Blue  Copper  of  Jameson,  (S^pfenammterx  of  Werner.) 
has  the  color  of  this  Carbonate,  being  intermediate  between  smalt  and 
sky  blue ;  but,  like  the  green  Carbonate  of  Copper,  it  occurs  in  delicate 
capillary  crystals,  which  usually  form  a  glistening  crust,  resembling 
velvet. 

(Chemical  characters.)  This  ore  dissolves  with  effervescence  in 
nitric  acid.  Before  the  blowpipe  it  becomes  black,  but  is  scarcely 
fusible  by  itself;  with  borax,  to  which  it  communicates  a  fine  green, 
it  yields  a  globule  of  copper.  It  contains,  according  to  Yauquelin, 
oxide  of  copper  68.5,  carbonic  acid  25.0,  water  6i5.  Another  analysis 
by  Klaproth  gives  oxide  of  copper  70,  carbonic  acid  24,  water  6.  When 
heated  to  212^  Fahr.,  it  gives  up  its  water,  becomes  brown,  and  in  this 
state  may  probably  be  employed  as  ^  pigment  (Colin  Sf  Taillrfort,) 

It  is  very  remarkable  that  oxide  of  copper,  combined  with  ammonia, 
haa  the  same  color  and  crystalline  forms,  which  this  species  exhibits. 

This  Carbonate  resembles  the  azure  phosphate  of  iron;  but  the 
latter  becomes  darker  or  brownish  in  oil,  and  by  the  blowpipe  is  con- 
verted into  a  scoria,  obedient  to  the  magnet 

Var.    1.     EARTHY  BLUE  CARBONATE  OF  COPPER.*      ItS   COlor   is   pale, 

or  nearly  smalt  blue.  It  occurs  in  thin  coats,  or  small  friable  masses, 
composed  of  dull,  earthy  particles.  It  appears  to  be  rendered  impure 
by  earthy  substances. 

(Geological  situation  and  Localities,)  This  species  occurs  only  in 
small  quantities,  either  disseminated  in  ores  and  other  minerals,  or 
investing  their  surfaces.  -It  exists  in  both  primitive  and  secondary 
rocks,  accompanying  other  ores  of  copper,  more  particularly  the  green 
carbonate  of  copper,  pyritous  copper,  and  gray  copper ;  and  is  very 
often  connected  with  the  brown  oxide  of  iron.  It  is  also  associated 
with  the  carbonate  and  phosphate  of  lead,  sulphuret  of  iron,  lead,  &c. 
Its  crystals  are  sometimes  found  ornamenting  the  cavities  of  its  accom- 
panying minerals. 

In  Chili,  it  occurs  in  veins,  which  traverse  granite,  and  contain  also 
cinnabar,  carbonate  of  lead,  &c.— In  Bohemia,  it  appears  in  gneiss^ — In 
the  Harz,  in  graywacke. — In  Thuringia,  in  sandstone. — Fine  specimens 

*  Catrre  carbonate  blea  terreux.  Hauy,   Erdige  Kupfisrlaziir.  jyerner,   Earlliy  BIuo  Copper. 
/omefM.  Jiktn*  EuHij  aoontafai  blue.  KirPtan.   ZonUMicke  Kupftrlnar*  HmmnvM, 
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are  found  in  Siberia,  Moldavia,  the  Bannat,  and  at  Chemy  in  France. 
— The  variety  in  acicular  crystals,  called  Velvet  Blue  Copper, hai  been 
found  at  Oravicza,  in  the  Bannat,  but  is  very  rare. 

In  the  United  States.  In  Pennsylvania,  at  the  Perkiomen  lead  nine ; 
it  occurs  in  minute,  dark  blue  crystals  in  veins,  which  contain  galena 
and  blende,  and  traverse  the  red  sandstone  formation.  (Conrad.  Lea.) 
The  earthy  variety  occurs  at  the  same  place.  (Wbthermll.) — In 
^Piw  Jersey,  at  Schuyler's  mines. 

(Bemarks,)  This  mineral  is  sometimes  employed  as  a  paint,  of 
which  there  is  said  to  be  a  manufactory  in  the  Tyrol^— Quartzy  or 
calcareous  substances,  penetrated  by  this  salt  of  copper,  have  been 
called  Armenian  stone. 

Subspecies  £.     Green  Carbonate  of  Copper. 

CuTre  curboiuite  Terte.  Hauy.     Cuirre  makdule.  Eriigrdmrt* 

This  interesting  salt  of  copper  has  always  a  green  color;  most 
frequently  it  is  emerald,  grass,  or  apple  green,  but  varies  to  leek  or 
verdigris  green;  and  in  some  impure  varieties  it  becomes  olive  or 
pistachio  green.  Its  streak  and  powder  are  also  green,  but  paler. 
Its  hardness  is  moderate ;  it  may  easily  be  scratched  by  a  knife,  and 
is  sometimes  friable.     Its  specific  gravity  lies  between  3.57  and  3.99. 

It  is  sometimes  in  fibres,  or  fibrous  masses,  which  are  often  delicate 
and  silky ;  sometimes  in  concretions,  whose  texture  is  more  or  less 
compact ;  and  sometimes  it  is  amorphous. 

This  subspecies  rarely  occurs  in  distinct  crystals,  whose  forms  can 
be  determined.     It  has  been  observed  in  minute  four  and  six-sided 

prisms,  bevelled  at  the  extremities. Also  in  rhombic  prisms  with 

diedral  summits,  partly  green  and  partly  blue. — Some  of  the  crystals, 
which  it  presents,  may  have  once  belonged  to  other  ores  of  copper, 
having  undergone  a  change  of  composition,  but  still  retaining  dieir 
original  form.  Thus  it  appears  in  octacdions  or  dodecaedrons  with 
rliombic  faces,  and  may  be  derived  from  the  red  oxide  of  copper,  a 
nucleus  of  which  is  said  to  be  sometimes  found  in  the  crystal. 

(Chemical  characters,)  This  mineral  dissolves  with  more  or  less 
of  ettervescence  in  nitric  acid,  and  «;ives  a  green  solution.  To  ammonia 
it  slowly  communicates  a  blue  color.  Before  the  blowpipe  it  blackens, 
frequcnlly  decrepitates,  and,  by  continuing  the  heat,  may  be  reduced 
to  a  metallic  state.  It  melts,  and  is  easily  reduced  with  borax.  To 
the  flame  of  burning  bodies  it  gives  a  green  tinge.  It  contains,  accord- 
ing to  Klaproth,  oxide  of  copper  70.5,  carbonic  acid  18.0,  water  11.5. 
The  analysis  of  Vauquclin  gives  oxide  of  copper  TO.l,  carbonic  acid 
21.2,  water  8.7.  When  deprived  of  its  water  of  crystallization  by  a 
moderate  heat,  it  becomes  brown,  and  may  be  employed  as  a  pigment. 
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(IHatinctive  eharacters.)  Its  effervescence  in  nitric  acid  may  senre 
to  distins^uish  it  from  the  green  oxide  of  uranium,  the  green  phosphate 
of  iead»  and  the  green  arseniate  of  copper. — It  often  much  resembles 
the  muriate  of  copper ;  but  this  latter  salt  dissolves  in  nitric  acid  with- 
out effervescence,  and  immediately  produces  a  blue  color  in  ammonia. 

This  species  presents  a  number  of  varieties,  most  of  which  pass  into 
each  other. 

Var.  I.  piBRoys  malachite.*  Kirhtan.  Jameson.  The  structure 
of  this  verj  beautiful  variety  is  distinctly  fibrous ;  and  the  fibres,  which 
are  usually  delicate  and  capillary,  are  collected  into  small  masses,  or 
more  frequently  into  little  bundles  or  tufts,  in  which  they  diverge  more 
or  less,  and  are  sometimes  stellular.  Its  predominant  color  is  a  lively 
emerald  green,  glistening  with  the  lustre  of  silk ;  but  sometimes  passes 
to  grass  or  leek  green.  When  the  fibres  are  short,  these  tufts  have  the 
soft  and  shining  aspect  of  green  velvet. 

These  fibres  are,  in  fact,  translucent  crystals,  whose  forms  are 
indeterminable ;  and  the  masses,  produced  by  their  aggregation,  when 
broken,  commonly  exhibit  a  fibrous  structure  with  a  glistening  lustre 
more  or  less  silky. 

This  variety  most  frequently  appears  on  the  surface  of  other  ores, 
more  particularly  the  sulphuret  of  copper,  gray  copper,  red  oxide  of 
copper,  pyritous  copper,  brown  and  argillaceous  oxides  of  iron,  and  is 
often  associated  with  the  azure  carbonate  of  copper. 

(Localities.)  Though  in  small  quantities,  it  is  not  an  uncommon  ore. 
Some  of  the  finest  specimens  come  from  the  Uralian  mountains  in  Siberia. 

In  the  United  States.  This  variety  has  been  observed  in  PennsylvH" 
fdOf  at  the  Perkiomen  lead  mine« — In  AVir  Jersey ^  at  Schuyler's  mines» 
in  emerald  green  groups  of  crystalline  fibres,  diverging  from  a  point, 
or  in  tufts  of  short  fibres,  resembling  velvet ;  it  is  sometimes  associated 
with  sulphuret  of  copper  and  carbonate  of  lime.  (Pierce  ^  Torre r.) 
—In  Connecticut,  at  Cheshire,  &c  in  small  but  good  specimens. 

SL  ooMVAOTMALXcHiTE.,i  ICj  RITA  S.James  ON,  Its  color  is  frequently 
emerald  green,  but  passes  to  verdigris,  apple,  or  grass  green ;  indeed 
the  shade  of  green  often  varies  in  the  same  specimen.  It  has  little  or. 
no  external  lustre ;  and  is  opaque,  or  translucent  at  the  edges. 

This  variety  is  sometimes  amorphous,  in  plates,  tuberous,  or  stalacti- 
cal,  but  more  frequently  in  globular,  reniform,  or  botryoidal  concretions. 
These  concretions  are  composed  of  parallel,  curved,  or  undulated  layers, 

*  Ftfriger  MalaehiL  Wtmtr.  Hautnuuau  Cuivre  carbooiti  Tert  ftdeolaire.  Hauu.  CniTre  Mal- 
acbile  aoyeux.  BrtngniarU   La  Malachite  flbrenie.  Br$ekant,   Malarhilis  Aikbh   Xitoaw  Maladute. 

t  Diehter  Maladdt.  tFerner,  Hawmaniu  Cnine  carbonate  rat  eonerftioiuift.  Hauy,  Cnivre 
SfalMlutc  eoBcvfeckwDft.  Bnngnigrt,    La  M|dacUta  Mmpaaia,  EfpehaaU    Mamitt  MalariiHij,  Alkin. 
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often  striated  in  the  direction  of  their  thickness,  and- differ  so  mnch  in 
their  shades  of  green,  that  the  mass  has  a  striped  aspect  Thej  often 
contun  numerous  cavities  in  their  interior.— The  surface  of  the  concre- 
tions, and  of  the  layers,  which  compose  them,  is  often  greenish  white,  or 
invested  with  a  thin  crust  of  earthy  malachite,  or  exhibits  black  dendrites. 

Its  fracture  sometimes  presents  extremely  minute,  diverging  fibres, 
and  sometimes  appears  even  or  a  little  conchoidal,  or  passes  into  uneven. 
Though  sometimes  nearly  dull,  it  often  has  a  moderate  and  silken  lustre. 

Compact  Malachite  is  found  in  the  cavities  of  metallic  veins.  It  is 
often  associated  with  the  fibrous  variety,  and  other  ores  of  coppeTir— 
Some  of  the  best  specimens  come  from  the  Uralian  mountains,  Hongaiy, 
and  the  Tyrol. 

In  the  United  States.  In  Maryland,  it  occurs  on  the  Blue  Ridgew*> 
In  Pennsylvania,  2  miles  N.  from  Nicholson's  Gap.  (HjrDEK.y^Alto 
at  the  Perkiomen  lead  mine^ — In  ^^kw  Jersey,  near  Boundbrook,  in  trap 
rocks.  (OiBBs,) — Also  at  Schuyler's  mines  in  mammillary  concretions, 
and  sometimes  accompanied  by  red  oxide  of  copper.  (Pjescb  ^  7V»jr- 
Msr.) — In  Massachusetts,  at  Greenfield,  100  rods  below  the  Falls,  with 
pyritous  copper,  in  a  vein  traversing  toadstone,  and  containing  sulfrfurfe 
•f  barytes.  (Hitchcock,) 

(Uses  and  Remarks.)  Compact  Malachite  is  of^en  in  masses  con- 
siderably large,  and,  when  sufficiently  compact^  is  sometimes  sawed  into 
tables.  These  tables,  when  highly  polished,  are  rendered  very  beautifiil 
by  their  different  shades  of  green,  arranged  in  parallol  zones,  and  by 
their  soft  and  silken  lustre.  A  rare  table  of  Malachite,  about  S3  inches 
by  18,  exists  at  St  Petersburg- — This  variety  is  sometimes  employed  as 
a  pigment — The  name,  Malachite,  is  derived  from  the  Greek,  fui^xh 
vuiUow,  in  allusion  to  its  color. 

(  Geological  situation  of  the  Species.)  The  Green  Carbonate  of  Cop- 
per, of  which  the  fibrous  and  compact  Malachite  are  the  most  common 
varieties,  occurs  in  all  classes  of  rocks  from  the  oldest  to  the  newest,  and 
accompanies  most  of  the  other  ores  of  copper.  It  is  often  connected  wiUi 
the  brown  oxide  of  iron,  and  sometimes  with  the  ores\)f  other  metals. 

The  blue  and  Green  Carbonates  of  Copper  are  sometimes  intimately 
mixed  in  the  same  specimen. 

appendix  to  carbonate  of  copper, 
Copper  Green. 

,  K%tpfSergnm,  H'emer*  Common  Copper  Green. /omrfon,  Cuivre  carbonate  vert  terreaxetmnMwdc- 
compaet.  //oiiy.  Cuivrc  Malachite  Cluyioeolle  et  ferrug^neux.  Bnngniart,  Mounuin  Green. 
Kirwtm.  Le  vert  de  Cuirre.  Bfehant,  Kicsel  Malachit,  Erdiger  MaJachit,  and  EucoMfaimigei 
KaplfarsniB.  Hmumann.    Chryiooolla.  AUriru  PhUiips. 

This  a]^endix  embraces  certain  impure  ores  of  copper,  which  are 
Ij  known  by  the  name  of  Copper  Green.    They  exhibit  considera- 
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ble  diversity  both  in  their  external  characters,  and  composition ;  and 
some  of  them  do  not  appear  to  be  even  a  carbonate  of  copper.  But  the 
several  varieties  have  not  yet  been  sufficiently  analyzed  to  determine 
their  true  composition,  and  to  connect  this  with  their  external  charac- 
*  ters.  ~(See  chemical  characters.)  It  exhibits  several  shades  of  green, 
passing  from  verdigris  and  leek  green  to  olive  green,  yellowish  or 
whitish  green,  bluish,  blackish,  or  brownbh  green,  and  several  shades 
of  brown.  It  is  sometimes  translucent  in  thin  pieces,  or  at  the  edges, 
and  sometimes  opaque.  It  occurs  amorphous,  in  crusts,  and  sometimes 
reniform,  botryoidal,  or  stalactical.  Its  fracture  is  conchoidal  with 
small  cavities,  and  a  resinous  lustre,  more  or  less  shining,  or  sometimes 
it  is  dull  and  earthy.  It  is  easily  broken,  and  generally  yields  with 
ease  to  the  knife ;  but  it  varies  much  in  hardness,  b^ing  sometimes 
friable,  and  sometimes  yielding  with  difficulty  to  a  knife.  Its  specific 
gravity  varies  from  2.0  to  2.4. 

(Chemical  characters.)  It  is  infusible  by  the  blowpipe,  but  becomes 
blackish  or  brown.  With  borax  it  easily  melts,  tinges  the  flame  green« 
and  yields  metallic  copper.  Most  varieties  effervesce  very  slightly  in 
muriatic  or  nitric  acid.  The  oxide  of  copper  is  however  dissolved  by 
the  acid,  leaving  a  siliceous  residue.  A  specimen  from  Mexico  yielded 
Thomson  oxide  of  copper  54.5,  carbonic  acid  15.0,  silex  25.3  ;a 94.8. 
In  another  from  Siberia,  Klaproth  found  oxide  of  copper  50,  carbonic 
acid  7,  water  IT,  silex  26.  A  specimen,  analyzed  by  John,  yielded 
oxide  of  copper^49.6,  carbonic  acid  3.0,  water  17.5,  silex  28.4,  sulphate 
.of  lime  1.5.  The  olive  green  and  brownish  varieties,  according  to 
Yanquelin,  are  composed  of  oxide  of  copper,  water,  and  silex. — An 
opaque  specimen,  of  an  asparagus  or  a  celandine  green  color,  occurring 
in  crusts,  with  an  earthy  or  even  fracture,  nearly  or  quite  dull,  yielded 
John  oxide  of  copper  45.8,  water  21.8,  silex  29.0,  sulphate  of  lime  3.0. 
He  calls  it  Kleselkupfer  (siliceous  copper). — In  fine,  some  specimens 
contain  oxide  of  iron,  and  become  magnetic,  when  roasted. 

It  appears  from  the  preceding  analyses,  that  some  varieties  contain 
variable  quantities  of  carbonic  acid,  and  exist  perhaps  in  the  state  of  a 
uliceous  carbonate  or  subcarbonate  of  copper ;  while  others  are  desti- 
tute of  this  acid,  and  form  a  siliceous  hydrate  or  oxide  of  copper ;  and 
others  may  be  a  mixture  of  the  preceding.  Some  of  its  varieties  ought 
probably  to  be  associated  with  the  Dioptase. 

Its  feeble  effervescence  in  acids  will  serve  to  distincniish  it  from 
compact  malachite,  which  it  sometimes  resembles.— The  same  specimen 
sometimes  exhibits  different  external  characters,  being  partly  green 
and  translucent,  and  partly  brownish  and  opaque,  and  sometimes 
passing  by  insensible  shades  to  a  substance  resembling  decomposed 
feldspar,  or  ferruginous  hornstone, 


S7^  ANHYDROUS  CAHBOITATB  OF  OOPPB1U  DIOFTA8E. 

It  accompanies  other  ores  pf  copper,  particularly  the  red  oxide, 
pjritoiis  copper,  and  malachite.  It  occurs  in  Bohemia,  Thuringia, 
the  Harz,  Hung^,  &c  In  Cornwall,  it  is  associated  with  araeniate 
of  copper. 

Species  8.    ANHYDROUS  CARBONATE  OF  COPPER. 


The  color  of  this  new  ore  of  copper,  in  pure  specimens,  is  darik 
blackish  brown ;  but  it  generallj  appears  variolated  with  green  and 
red  from  an  intermixture  of  malachite  and  red  oxide  of  iron.  It  is 
easily  scratched  by  a  knife ;  and  yields  a  reddish  brown  powder.  I(s 
fracture  is  conchoidal  with  small  cavities,  and  nearly  dull.  Its  specific 
gravity  is  2.62. 

It  dissolves  with  effervescence  in  acids,  and  deposites  a  red  powder. 
It  contains,  according  to  Tliomson,  peroxide  of  copper  dOJTS,  carbonic 
acid  16.70,  peroxide  of  iron  19.5,  silex  2.1  ;=»  99.05. 

It  is  found  in  Hindostan,  near  the  eastern  border  of  the  Mysore 
countrv,  and  is  associated  with  malachite. 

It  was  first  described  by  Dr.  Thomson. 

Species  9.    DiOPTASE.    Bmocbant. 


Copper.  JiUm,   OiapttM.  Mmetm,  PkOOpt, 


This  rare  mineral  has  usually  a  fine  emerald  green  color,  and  is,  in 
general,  more  or  less  translucent.  It  scarcely  scratches  glass ;  and  its 
specific  gravity  is  about  3.30. 

It  has  been  observed  only  in  six-sided  prisms,  terminated  by  three- 
sided  pyramids,  whose  faces  stand  on  alternate,  but  different  lateral 
edges  at  the  two  extremities.  Its  natural  joints  are  obvious ;  and 
hence  its  name  from  the  Greek  hot  and  •irrcfuu,  to  see.  Its  primitive 
fonu  is  an  obtuse  rhomb.  Its  structure  is  foliated,  the  laminae  separat- 
ing in  three  different  directions.  Its  fracture  is  conchoidal ;  and  its 
lustre  is  shining  and  nearly  vitreous. 

Before  the  blowpipe  it  decrepitates,  becomes  brown  or  bluish,  tinges 
the  flame  yellowish  green,  and,  by  urging  the  heat,  eventually  melts. 
With  borax  it  yields  a  globule  of  copper.  A  specimen,  analyzed  by 
Lowitz,  yielded  oxide  of  copper  53,  silex  33,  water  12.— It  appears  to 
be  a  siliceous  oxide  or  hydrate  of  copper. 

Its  inferior  harness,  greater  specific  gravity,  and  the  native 
olectricity,  which  it  acquires  by  friction,  when  insulated,  distinguish 
it  from  the  emerald. 

It  it  brought  from  Siberia,  associated  with  malachite,  and  carbonate 
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Bpecjes  10.    MURIATE  OF  COPPER. 

Cufre  Bmmtfe.  Homy,  Bnngniart,  Brocharu.    Salzknpfiven.  lyitmer,    Atactmite,  Jamemu  Smar* 

■gdodudxifi.  ffaufmann.    Muriate  of  Copper,  JUdn,  PhUU^, 

The  color  of  this  mineral  varies  from  emerald  to  leek  or  verdigris 
green,  or  even  blackish  green,  and  is  sometimes  grass  or  olive  green- 
Its  streak  is  a  paler  green. 

It  18  sometimes  in  minute,  shining  octaedrons,  often  elongated  or 
cuneiform.  The  solid  angles  about  the  common  base  are  sometimes 
rephced  by  two  or  four  faces ;  and  the  two  edges,  which  form  the 
summits  of  these  elongated  octaedrons,  are  sometimes  truncated. 
Hence  these  crystals  often  resemble  four  or  six-sided  prisms  with. 
bevelled  extremities  and  other  modifications.  Their  primitive  form 
»  an  octaedron,  of  which  two  opposite  edges  at  the  common  base  con^- 
tain  each  sn  angle  of  107^  10',  and  the  other  two  an  angle  of  112°  43'. 

Sometimes  it  appears  in  lamellae,  or  in  lamellar  masses. — It  occurs 
also  in  acicttlar  fibres,  much  resembling  those  of  malachite;  sometimes 
also  in  masses  or  concretions  with  a  radiated  structure,  or  nearly 
cmnpact ;  and  sometimes  in  minute  grains. 

The  structure  of  the  crystallized  varieties  is  more  or  less  distinctly 
foliated.  It  is  easily  broken ;  and  its  fracture  is  somewhat  shining. 
Its  crystals  are  more  or  less  transparent ;  but  the  other  varieties  are 
trmnalacent  at  the  edges  or  opaque.  Its  specific  gravity  is  between 
3.53  and  3.75. 

(Chemiad  characters.)  When  projected  on  ignited  charcoal  before 
the  blowpipe,  it  communicates  to  the  flame  a  peculiar  and  very  beautiful 
color,  h(j4h  green  and  blue  ;  the  vapor  of  muriatic  acid  is  exhaled,  and 
a  globule  of  copper  remains.  Its  powder,  thrown  into  ammonia,  almost 
itigUmUy  communicates  a  lively  blue  color.  In  nitric  acid  it  dissolves 
without  eflF^rvescence,  forming  a  green  solution.  A  specimen  from 
Chili  yielded  Proust  oxide  of  copper  76.6,  muriatic  acid  10.6,  water 
1  &&  The  sandy  variety  from  Peru  afforded  Klaproth  oxide  of  copper 
73>  muriatic  acid  10.1,  water  16.9. 

(Distinctive  characters.)  Its  solability  in  nitric  acid  without  efier- 
▼escence,  the  color  it  gives  to  flame,  and  the  rapidity,  with  which  it 
renders  ammonia  blue,  will  distinguish  it  from  the  green  carbonate  of 
copper.r— From  arseniate  of  copper  it  differs  by  not  exhaling  an  arsenical 
odor  before  the  blowpipe. 

Var.  1.  SANDY  MURIATE  OF  COPPER.*  This  vaHcty  was  first  known. 
It  occurs  in  minute  grains,  like  sand,  l^is  green  sand,  however,  appears 
te  be  composed,  in  part  at  least,  of  crystsUs,  either  entire  or  in  fragments, 
and  is  usually  mixed  with  a  lltUe  quartz. 

*  Coirre  mariat^  palrerulent.  Hauy.  Bnngniart,   KajpftrfWidi  ffcfner,    Grtm  ivm!  of  Pcrv* 
AffBMvotts  AtMSiaHe.  Jomcffn- 

73 
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(Localities.)  Muriate  of  Copper  has  been  foand  chiefly  in  Chili  and 
Peru. — At  Remdinos  in  Chili,  it  i^  mixed  with  brown  oxide  of  iron»  and 
accompanied  by  malachite,  quartz,  &cw— >In  Peru,  it  is  associated  with 
ores  of  silverw-»It  occurs  also  at  Vimeberg  on  the  Bhine;-— and  at 
Schwarzenb^rg,  in  Saxonjr. — ^At  Vesuvius,  in  the  fissures  of  lava  with 
muriate  of  soda. 

The  sandy  variety  is  found  in  the  sand  of  the  river  Lapes,  in  the 
desert  of  Atakama,  between  Chili  and  Peru. 

In  the  United  States.  In  Massachusetts^  at  Wobnm,  in  plates  and 
small  tuberous  masses,  investing  pyritous  copper  ;  at  Brig|[iton  it  invests 
quartz  and  amygdaloid ;  and  at  Medford  it  is  in  rolled  masses  of  granite. 
(J.  F.  S[  8.  L.  Da  It  A.) 

This  species  is  probably  more  common,  than  has  generally  been 
supposed,  having  been  frequently  confounded  with  maladute. 

Species  11.    SULPHATE  OF  COPPER.    PbilUfs. 

Cahfn  tolfirti^  Bmjf»  BrwgBitrtm    Ku|ilbrvitiioL  S^Stmcf*    PriHMlli  vteM*  JlniMiii 

Blue  VitrioL 

This  very  beautiful  salt  of  copper  is  but  seldom  foiind  native.  It 
has  a  deep  and  rich  sky  blue  color,  a  styptic  and  disagreeable  tute, 
and  is  very  soluUe  in  water.  When  rubbed  on  poUshed'iron  a  fittk 
moistened,  it  leaves  a  reddish  trace  of  copper. 

Its  artificial  crystals  are  prismatic,  having  four,  six,  ei|^  or  ten 
sides.  Haiiy  mentions  eleven  varieties  of  form,  of  which  the  primitive 
and  one  secondary  form  are  represented  in  PI.  V,  fig.  2  and  3. 

By  the  analysis  of  Proust,  Sulphate  of  Copper  contains  oxide  of 
copper  32,  sulphuric  acid  33,  water  36. 

Its  solubili^  and  taste  distinguish  it  from  the  blue  carbonate  of  copper. 

It  is  found  in  the  waters  of  those  mines,  which  contain  the  sulphuret 
of  copper,  from  the  decomposition  of  which  it  undoubtedly  proceeds. 
From  solution  in  these  waters  it  is  deposited  on  other  minerals  in  the 
form  of  a  powder  or  crust,  or  in  concretions,  or  sometimes  in  crystals. 

(Uses  and  Remarks.)  Its  principal  use  is  in  dying.  It  is  also 
employed  to  communicate  a  brown  color  to  fowling  pieces,  &c. 

The  Sulphate  of  Copper,  employed  in  commerce,  is  obtained  either 
from  the  natural  waters  just  mentioned,  or  by  roasting  poor  ores  of 
pyritous  copper,  exposing  the  residue  to  air  and  moisture,  and  hj 
subsequent  lixiviation  and  crystallization. 

Species  12.    PHOSPHATE  OF  COPPER.    Jambsom. 

Cniyre  pbosphat^,  Hauy.  Br^ehant,  Brttgniart.     PJKMphor  Kiqiftr.  MTermen     Vwrn/kmatSmAiL 

Hautmann,    Phosphate  of  Copper.  AUdu,  PkUtipt, 

The  color  of  this  mineral,  observed  on  a  recent  fracture,  is  emenld 
green,  or  between  emerald  and  verdigris  green,  soquetimes  a  little 
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spojlted  with  black,  and  sometimes  shaded  with  brown  •r  yellow.  Its 
external  surface  is  dark  green,  or  even  greenish  black.  Its  powder 
and  streak  are  pale  green.  It  scratches  carbonate  of  limCj  but  is  less 
hard  than  glass.  It  is  sometimes  nearly  or  quite  opaque,  unless  in 
Tery  thin  fragments ;  but  its  crystals  are  sometimes  almost  transparent 

It  is  sometimes  crystallized*  in  octaedrons,  of  which  two  opposite 
faces,  taken  on  one  pyramid,  form  with  the  corresponding  faces  of  the 
other  pyrahiid,  at  the  common  base,  angles  of  109°  SO';  the  other 
two  edges,  which  form  the  common  base,  contain  angles  of  94°  14'. 
(Phillips.)  This  octaedron  is  sometimes  elongated,  its  summits 
truncated,  and  its  solid  anglers  variously  modified  by  small  planes ; 
and  hence  it  often  assumes  the  aspect  of  an  oblique-angled  four-sided 
prism,  truncated  un  two  of  its  edges. — These  crystals  are  often  small, 
and  appear  in  shining  groups  or  druses ;  sometimes  indeed  they  are 
80  minute,  that  they  resemble  a  mere  mould. — Its  structure  is  foliated 
in  two  directions,  parallel  to  the  planes  of  the  octaedron.  Its  lustre, 
which  is  usually  resinous  or  silken,  is  sometimes  feeble,  and  sometimes 
it  is  strong  and  nearly  vitreous  on  the  surface  of  the  laminse. 

It  also  occurs  in  thin  plates,  and  in  mammillary,  reniform,  or 
botryoidal  concretions,  composed  of  delicate,  diverging  fibres,  with  a 
silken  lustre.  These  concretions  are  sometimes  nearly  compact,  and 
present  a  conchoidal  or  splintery  fracture^— — Its  specific  gravity  is 
between  4.0  and  4.3. 

(CSiemieal  characters.)  On  charcoal  it  melts  before  the  blowpipe 
into  a  dull,  brittle  globule  of  a  grayish  or  blackish  color)  and  by 
continuing  the  heat,  with  the  addition  of  tallow,  a  globule  of  a  copper 
red  color  is  obtained.  In  nitric  acid  it  dissolves  without  effervescence, 
forming  a  pale  or  bluish  green  solution.  It  contains  oxi^e  of  copper 
68.13,  phosphoric  acid  30.95  ;s=  99.06.  (Klaproth,) 

Its  chemical  characters  will  serve  to  distinguish  it  from  the  green 
carbonate,  arseniate,  and  muriate  of  copper. 

(Localities.)  At  Fimeberg,  near  Cologne,  it  occurs  in  a  gangue  of 
opaque,  white,  cavernous  quartz,  associated  with  other  ores  of  c(^per.— - 
At  Scheinnitz  and  Newsohl  in  Hungary,  in  quartz. — In  Cornwall,  in 
CJannis  Lake  mine,  it  occurs  both  crystallized  and  fibrous,  in  veins  with 
the  arseniate  and  other  ores  of  copper. — In  Chili,  at  Farallon  and  Faluen. 

Species  IS.     ARSENIATE  OF  COPPER.    Bovrkon. 

CaiTre  mnexuaii.  Hatty.  Br9ehant.  Bnnfffiiart.     Anenitte  of  Copper.  Aikbu.  PhUltfi9» 

This  mineral,  although  rare  and  but  recently  examined,  has  already 
presented  a  great  diversity  of  external  characters,  and  even  of  composi- 
tion, in  regard  to  the  proportions  of  its  ingredients.  It  is  hence  almost 
impossible  to  give  those  general^  definite^  external  characters^  which 
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may  enable  one  to  realise  all  th^e  TarietieB  with  certaintj.  duadstrj, 
however,  very  readily  offers  its  assistance  to  decide  the  Act,  which 
other  characters  may  leave  doobtfuld — It  is,  indeed,  uncertain  whether 
all  the  substances,  which  at  present  are  comprised  in  this  q)eciea,  and 
which  are  composed  chiefly  of  oxide  of  copper  and  'Arsenic  acid»  do  in 
fact  belong  to  the  same  species.  A  permanent  difference  in  the  d^;ree  of 
oxidation  of  the  copper,  or  the  presence  or  absence  of  water  may  yet  show, 
that  this  species  ought  to  be  divided  into  two  or  more  distinct  spedea. 

Its  predominant  colors  are  green  and  blue  of  different  shades*  either 
pale  or  deep,  and  sometimes  intermixed ;  sometimes  also  the  green  is 
more  or  less  contaminated  with  shades  of  brown  or  yellow^  or  emi 
passes  into  gray,  or  pale  greenish  white. 

Its  hardness  is  variable,  but  never  enables  it  to  scratch  gbuM.  It 
usually  occurs  in  crystals  or  fibres ;  and  these  fibres  are  often  coUeded 
into  small  masses,  whose  structure  is  radiated,  and  whose  snrfiice  has 
the  lustre  of  silk.  The  primitive  form  of  the  crystals  is  auppoaad  by 
Baiiy  to  be  an  octaedron. 

(Chemical  characters.)  In  nitric  acid  it  dissolves  without  eferves- 
cence,  yielding  a  greenish  solution.  To  ammonia  its  powder  rapidly 
communicates  a  fine  blue.  Before  the  blowpipe  it  sometimes  decrepi- 
tates, and  on  charcoal  melts,  diffusing  a  very  sensible  odor  of 
while  those  parts  of  the  globule  in  contact-with  the  charcoal  are 
to  a  'metallic  state.     With  borax  it  is  more  easily  fused  and  rednced* 

(Distinctive  characters.)  To  distinguish  this  from  some  other  green 
ores,  it  may  be  remembered,  that  green  carbonate  of  copper  effervesces 
with  nitric  acid  ; — that  the  green  oxide  of  uranium  yields  a  yellowish 
solution  in  the  same  acid ;  and  that  the  green  muriate  of  copper  does 
not  exhale  an  arsenical  odor  before  the  blowpipe. 

The  following  are  the  most  important  varieties  hitherto  observed. 

Var.  1.  OBTUSE  octaedral  akseniate  of  ooppeb.*  Its  usual 
color  is  sky  blue,  more  or  less  deep,  sometimes  passing  to  bluish  white* 
verdigris  or  grass  green,  or  greenish  white,  some  of  which,  however, 
are  often  only  superficial.  It  occurs  in  small,  shining  crystals,  whose 
form  is  an  obtuse  octaedron,  composed  of  two  four-sided  pjrramids  with 
rectangular  bases.  According  to  Bournon,  two  opposite  faces  of  the 
same  pyramid  unite  at  the  summit  under  an  angle  of  130^  and  the 
other  two  under  an  angle  of  115°.  This  octaedron,  which  is  sometimes 
cuneiform,  is  divisible  parallel  to  its  sides,  and  is  hence  supposed  to  be 
the  primitive  form. — These  crystals  are  translucent,  and  their  external 
lustre  is  vitreous.  They  are  very  brittle,  and  have  a  specific  gravi^ 
of  2.88.    They  scratch  the  sulphate,  but  not  the  fiuate,  of  lime. 

*  Cvlffe  ttMiikt€  oetaedre  olitos.  Broehant.    CvAm  anenkt^  obliis.  ArMvrntert. 
Lcatkiiiftr  C«9p«r.  Jamenn.   Cuirr*  vneamVb  |ixiiiiiti£  Awy. 
AnoiMeor  Copper.  AUdiu  fhUUpi. 
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It  contains  mde  of  copper  49»  arsenic  acid  14»  water  55;si98. 

(CffENBriX.) 

£•  AOUTB  OOTAEDRAL  A&SEXIATE  OF  OOPKBR.*      ItS  Color  is  brOWmsh 

or  yellowish  green,  varying  from  olive  green  to  leek  or  blackish  green* 
Thoagh  sometimes  blackish  on  the  surface,  its  streak  has  constantly  a 
shade  of  green.  Its  crystals,  which  are  small  and  often  aggregated,  are 
acute  octaedrons,  of  which  two  opposite  faces  in  each  pyramid  unite  at 
the  summit  under  an  angle  of  84°,  and  the  other  two  under  an  angle  of 
68'' ;  or,  according  to  Phillips,  the  angles  are  90^  and  69''  5\  Thesfe 
octaedrons  are  often  cuneiform,  and  so  elongated,  that  they  assume  the 
aspect  of  a  four-sided  prism  with  diedral  terminations ;  two  opposite 
lateral  edges  of  this  prism  are  sometimes  truncated.  They  are  semi- 
transparent,  or  only  translucent — ^This  is  the  hardest  variety,  and 
scratches  filiate  of  lime.    Its  specific  gravity  is  4.28. 

It  also  occurs  in  capillary  prisms,  which  sometimes  terminate  in 
extremely  minute  fibres,  having  a  silken  lustre. 

Before  the  blowpipe  it  boils,  and  yields  a  hard  reddish  brown 
scoria.  It  contains  oxide  of  copper  60.0,  arsenic  acid  d9.7;»=99.r. 
CCattNsrix.J 

S.    BEXAXDRAL   AR8ENIATK   OF   OOPFER.t    «I/X/Kr.     PhILLIPS.       ItS 

cdlor  is  a  fine  emerald  green,  sometimes  passing  to  verdigris  green, 
or  greenish  white.  It  occurs  chiefly  in  hexagonal  plates  or  tables, 
bounded  by  six  narrow  trapezoidal  faces,  three  of  which,  taken  alter- 
nately, are  inclined  toward  one  of  the  broader  faces,  and  the  remaining 
three  toward  the  other.  Three  alternate  edges  of  those,  which  surround 
the  broad  hexaedral  faces,  are  sometimes  truncated.— Its  structure, 
parallel  to  the  broader  faces,  is  perfectly  foliated. 

These  plates  often  form  small  masses,  divisible  like  those  of  mica ; 
their  lustre  on  the  broader  faces  is  splendent,  and  a  little  pearly,  or 
metallic.  They  are  translucid  or  even  transparent,  according  to  the 
thickness. 

This  variety  is  soft,  slightly  scratching  the  sulphate,  but  not  the 
eaitonate,  of  lime.    Its  specific  gravity  is  2.54. 

It  is  composed  of  oxide  of  copper  58,  arsenic  acid  21,  water  21. 
CCBENsyix.J 

4.  PRISMATIC  ARSKKiATE  OF  ooppEu4  ^^  colop  is  vcrdigris  or  bluish 
green  of  dififerent  shades;  but,  by  the  action  of  the  air,  its  surface  often 
becomes  blackish  green,  bluish  black,  or  black.     The  streak,  however, 

*  Ciuvre  anenUt^  octaedre  uga.  Hmty,  Brachant,    Caivre  arscmat6  aigu.  Brpinfmkat,   Blattri- 
OiHnenerz.  ITirmrr.    Foliated aeicular Olirenite. /om^wn.    GtmaaeU'OVmnKnpter*  Bmumttsuu 

Aneuate  of  Copper.  AUdn,  PhiUipt, 
t  Currre  aneniat^  lamellifinnDe.  Hauy,  BrochatOt  BrtngnUnt.    Xaplbr  Oiiauia*  H^emer,  Baut* 

Prhmatio  Copper  Mica.  Jameaon, 
ICoiTreaneniat^prinnatiquetriangalaire.  Hotty.    Caivre  aneniatftriedre.  BrmfRiflrt.    Variety 
«r  OKTONn  ?  Werner*  Triliednd  Arninie  of  Coppert  AikUu  PhOUpu 
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discovers  the  tne  color.  It  occurs  in  smalU  triugQltr  prisHU,  whose 
sides  are  feeblj  and  transyersely,  striated ;  one  of  the  lateral  edges 
being  sometimes  tmncated^— It  also  assumes  the  fimn  of  a  tetiaedron, 
and  acute  rhombs  the  summits  of  the  rhomb  being  often  deeply  tmncat- 
ed  bj  triangolar  pUnes,  and  the  crystals  so  grouped,  that  these  planes 
only  appear.  The  small  crystals  are  often  transparent,  and  transmit  a 
blue  or  greenish  blue  light — ^This  variety  scarcely  acrafohes  caibonato 
of  lime;  and  its  specific  gravity  is  4.28. 

It  also  occurs  in  masses,  composed  of  curved,  lamellar  concretions, 
and  is  sometimes  mammillary. 

Before  the  blowpipe  it  flows,  like  water,  and,  in  coolin|^  crystallizes 
in  small,  brown,  rhombic  plates.  It  contains  oxide  of  copper  54,  arsenic 
acid  SO,  water  16.  (CaBVEvix,) 

Other  regular  forms  of  the  Arseniate  of  Copper  are  mcntjoned  by 
mineralugiats. 

5.  FIBROUS  AASBNiATB  OF  ooppEu.*  Its  colors  are  grass  green,  and 
olive  green,  more  or  less  mingled  with  yellow  or  brown ;  Sometimes 
also  it  is  brown  or  yellow,  bluish  green,  pale  greenish  or  satin 
white. 

It  sometimes  appears  in  delicate  fibres  or  capillary  crystals,  either 
parallel  or  diverging,  and  loosely  united.  These  fibres  are  sometimes 
flexible ;  and  sometimes  they  are  so  short,  delicate,  and  confusedly 
grouped,  that  they  resemble  the  fine  dust  of  cotton.— In  some  cases, 
the  fibres  project  from  the  surface  of  reniform  masses  of  the  same 
substance. 

It  also  occurs  in  reniform  or  mammillary  masses,  whose  structure, 
like  that  of  malachite,  presents  delicate,  diverging  fibres,  glistening 
with  a  silken  lustre.    The  colors  are  often  arranged  in  parallel  or  even 

concentric  zones. It  is  opaque,  or  slightly  translucent ;  and  its 

specific  gravity  is  about  4.28. 

It  contains,  according  to  Chenevix,  oxide  of  copper  50,  arsenic 
acid  £9,  water  21.  The  reniform  masses  are  liable  to  decomposition, 
during  which  the  fibres  separate  and  become  yellowish,  or  eventually 
whitish  gray. 

This  variety  sometimes  resembles  the  fibrous  oxide  of  tin. 

6.   EARTHY    ARSENIATE    OF    COPFER.t       ItS   COlorS   SrC   USUUlly  olivC, , 

verdigris,  or  yellowish  green.    It  occurs  in  dull,  opaque^  earthy  masses 
sometimes  forming  a  crust. 

*  Cuirre  anenkitft  flbreux.  Bfchant.  CiiiTre  aneniAt^  aeieQlaiie-cc  muut\aa^  abnoz.  nwy. 
Fasrigcs  OliTfuera.  Werner,  Ftbrout  adcular  OliTenitr.  Jameemu  HcBMititie  and  ABdhuMUftnB 
Arteniate  of  Copper.  AUeUu  Phillip.    Faniges  Oilmen  Kupftr.  HounMHii. 

tCuirreanenialtterreaz.  iratiy.  Earthy  adealar  OUreute.  JivnciM.  £i«c«  OUfca  XM^« 

Hautmantu 
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Subspecies  1.    Ferruginous  Arsemiate  of  Copper. 

flbine  aneniaife  ftniftre.  Hauy*  Broekant*  BnngnUwt,  Radiated  aekailar  OliTcnite.  /nmefMi.  Mkrtial 
Aneniate  of  Copper.  Aikln,  PhUHpt,    Strahlcrz.  Werner*    Strahlcm  Kapler.  Hmumoniu 

The  color  of  this  mineral  is  pale  blue,  or  light  brownish- yellow  with 
sometimes  a  shade  of  green.  Its  surface  is  sometimes  verdigris  or 
blackish  green.  It  occurs  in  reniform  masses,  whose  surface  presents 
groups  of  small,  shining  crystals.  Their  form  is  a  rhombic  four-sided 
prism,  terminated  at  each  extremity  by  four  triangular  faces,  placed 
obliquely  on  the  sides  of  the  prism,  whose  lateral  edges  are  sometimes 
truncated.  Its  specific  gravity  is  3.40^ — It  is  translucent  in  dififerent 
degrees,  and  sometimes  nearly  transparent 

It  contains  oxide  of  copper  £2.5,  oxide  of  iron  97.5,  arsenic  acid 
33.5,  water  12.0,  silex  S.0  ;=98.50.  (Chenevix.) 

(ecological  situation  and  Localities  of  the  Species.)  The  several 
varieties  of  Arseniate  of  Copper  have  been  found  chiefly  in  the  mines 
of  Huel  Muttrell,  Huel  Gorland,  Huel  Unity,  Tincroft,  &c.  in  Cornwall. 
They  are  associated  with  quartz,  several  ores  of  copper,  brown  oxide 
of  iron,  &c.    This  Arseniate  has  also  been  found  in  Germany. 

In  the  United  States  ;  in  Virginia^  Shenandoah  County,  it  incrusts 
the  oxide  of  manganese.  (Hatden,)* 

(Cteological  remarks  on  ores  of  Copper, J  The  most  important  and 
abundant  ores  of  Copper  are  found  chiefly  in  primitive  rocks,  such  aft 
gneiss,  mica  slate,  &c.  but  rarely  in  the  oldest  formations  of  granite. 
They  however  occur  in  transition  and  even  secondary  rocks.  Native 
and  pyritous  copper,  gray  copper,  the  red  oxide  and  sulphuret  of  copper 
are  among  the  oldest  ores  of  this  metal ;  while  the  blue  and  green 
carbonates  extend  from  the  oldest  to  the  newest  rocks. 

Ores  of  Copper,  seldom  in  beds,  are  usually  found  in  veins,  of  which 
they  sometimes  constitute  but  a  small  part,  being  mingled  with  earthy, 
saline,  or  metallic  substances.  Veins  of  Copper  intersect  most  of  the 
other  metallic  veins,  which  occur  in  the  same  rocks ;  and  of  course 
must  be  more  recent,  than  the  intersected  veins. 

f  Copper  mines.)  In  France,  are  the  copper  mines  of  Baigorry  in 
the  Pyrenees,  and  of  St.  Bell  and  Chessy,  near  Lyon.^ — In  Great  Britain,  . 
are  numerous  and  productive  veins  of  copper.  The  metalliferous 
mountains  of  Cornwall  are  composed  mostly  of  granite  and  argillite, 
and  the  copper  ores,  which  they  furnish,  are  chiefly  pyritous  and  native 
copper  and  the  red  oxide  of  copper.  All  the  ores  of  Cornwall  are  in 
▼eins,  which  are  there  often  called  Lodes.  The  metalliferous  veins  are 
intersected  by  other  veins,  which  heave  or  disturb  the  course  of  the 

*  Otlier  ores  of  copper  are  MMoetimes  deteribed ;  bat  they  appear  to  be  merdy  mlxtttret  of  some  oi' 
die  preeeding  species  with  other  minerats.  Thus  cp/^ter  tUue  is  a  faitumioous  marlite,  impregnated 
•miih  pyritous  copper,  &c.— £if  um»ii«K«  c9pper  u  nearly  allied  to  Um  preeedioff^— JBdf  metal  ore  is  a 
nixtwre  of  ores  of  eopper  and  tuk 
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former,  and  seldom  eontain  any  metallic  ores.  Some  of  the  melalliferoiu 
▼ekia  have  been  explored  to  the  depth  of  1250  feet. 

The  Copper  mines  of  Cornwall,  daring  the  jear  'ending  Jime  1820, 
jieMed  about  6900  tons  of  good  copper,  obtained  chiefij  from  pjrttoos 
copper.  The  whole  number  of  mines  now  worked  in  Cornwall  is  more 
than  100,  of  which  about  70  jieldxopper,  or  copper  and  tin. 

The  Copper  mines  of  Anglesea  are  very  productive,  and  coosiit 
chiefly  of  pyritous  copper,  which  yields  from  16  to  40  per  cent.— C<^ 
per  mines  are  worked  also  in  Devonshire,  &c. 

In  Delicarlia,  Sweden,  is  the  ancient  Copper  mine  of  Fahloa. 
Although  the  ore  is  not  rich,  these  mines  have  been  very  productife. 
— In  Germany,  at  Riegeldorff,  a  bituminous  marlite,  impregnated  with 
pyritous  copper,  &c«  and  bearing  impressions  of  fish,  is  explored  as  ae  ore 
^  copper^ — The  Uralian  Mountains  in  Siberia  furnish  some  remarkable 
mines  of  copper.  Those  of  Goumechew  and  Tourinski  are  sitaated  ia 
primitive  mountains,  composed  of  argillaceous  slate,  porphyry,  &e. 
The  ore  is  composed  chiefly  of  native  copper,  sulphuret  of  copper,  and 
malachite ;  and  the  vein,  which  contains  it,  traverses  beds  of  wlute 
granular  limestone.  Its  gangue  is  clay  variously  colored^-^iipper 
mines  are  also  explored  at  Herngrund,  &c.  in  Hungary — in  Aastrift— in 
Japan,  &c.  in  the  East  Indies — and  in  Coquimbo,  &c.  in  South  America. 

GENUS  VIII.    IBOJ^. 

No  one,  who  examines  the  universal  and  abundant  diffusion  of  Iron, 
the  most  important  of  the  metals,  can  disregard  so  strong  an  indication 
of  the  benevolence  of  the  Creator.  This  metal  is  united  with  other 
minerals  in  proportions  so  extremely  variable,  that  it  is  sometimes 
difiicult  to  say,  whether  a  given  mineral  shall,  or  shall  not,  be  called 
an  ore  of  iron. 

Pure  Iron  has  a  bluish  gray  color.  It  is  the  hardest  of  the  metals, 
and  is  more  or  less  malleable  at  all  temperatures.  Its  ductility  is 
extremely  great,  and  permits  it  to  be  drawn  into  finer  and  stronger 
wire,  than  that  of  any  other  metal.  Its  texture  is  fibrous  or  granular, 
and  its  specific  gravity  is  about  7.70.  It  is  always  attracted  by  the 
magnet,  but  does  not,  when  perfectly  pure,  long  retain  magnetic  prp- 
perties.    It  is  susceptible  of  a  high  polish. 

Iron  is  oxidated  both  by  air  and  moisture ;  and  is  soluble  in  all  the 
acids.     At  about  158^  W.  it  melts.    In  oxygen  gas  it  bums  with  great 
Bj.     That,  which  is  commonly  called  rust  of  iron,  is  one  of  its 
les  combined  with  a  little  carbonic  acid. 
r  Iron  occurs  in  its  metallic  state,  it  is  easily  recognised 
obedient  to  the  magnet.    When  in  the  state  of  an  oxide,  if 
do  not  exceed  about  30  per  cent,  or,  when  combined  with 
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sulphur,  if  the  sulphur  do  not  exceed  about  40  per  cent  it  is  still  more 
or  less. affected  bj  the  magnet.  Carbon  and  phosphorus  also,  as  well 
as  sulphur,  when  combined  with  iron,  enable  it  to  retain  the  magnetic 
fluid.  But  the  presence  of  arsenic,  manganese,  and  antimony  maj 
counteract  the  magnetism  of  iron. — Prussic  acid  has  a  strong  affinity 
for  iron,  and  detects  it  in  any  of  its  combinations,  yielding  a  blue 
prussiate  of  iron. 

A  fragment,  supposed  to  be  an  ore  of  iron,  may  be  examined  by 
gradually  roasting  it  in  a  platina  spoon,  and  then  exposing  it,  mixed 
with  some  fatty  substance,  on  charcoal  to  the  greatest  heat  of  the  blow- 
pipe ;  if  the  globule,  thus  obtained,  embraces  iron  even  in  small  quantity, 
it  will  be  magnetic,  l^ut,  as  both  cobalt  ahd  nick<»l  are  also  magnetic, 
this  globule  may  be  dissolved  in  muriatic  acid,  ^nd,  if  it  contain  iron» 
the  prussiate  of  potash  and  iron  will  produce  a  blue  precipitate. 

(Uies,)  We  shall  say  notliing  of  the  numerous  and  well  known 
uses  of  Iron  in  its  different  states.  It  may  be  well  to  remark,  that 
crude  or  cast  or  fig  iron  usually  contains  both  oxygen  and  carbon,  and 
sometimes  also  phosphorus,  manganese,  silex,  &c.— that  when  deprived 
of  most  of  these  foreign  ingredients,,  it  constitutes  forged  or  bar  iron— - 
and  that  steel  is  pure  iron,  combined  with  from  about  -^  to  y^  of  its 
wei^t  of  carbon. 

Species  1.    NATIVE  IRON.    Kirwan. 

OcdScgCB  cken.  Wenter,  Hmtumaniu    Per  nAtif.  Hoiiy.  Brtngn^arU  Br^ckattL    OeCakednd  Iran* 

Jamennm    Nadre  Iran.  Aikim,  PhUUpt* 

Native  iron  differs  somewhat  in  its  characters  from  forged  iron.  Its 
color  is  whiter,  being  a  light  steel  gray.  It  is  usually  more  malleable^ 
than  forged  iron,  and  not  so  easily  oxidated  by  exposure  to  the  weatlier. 
But,  although  its  surface  may  be  covered  with  a  brownish  crust,  its 
streak  has  a  metallic  lustre. 

Native  iron  has  been  observed  in  masses,  thin  plates,  or  leaves,  or 
tinder  a  ramous  or  stalactical  form,  or  even  in  octaedral  crystals.  Thus, 
according  to  Schreiber,  Native  iron  exists  in  the  mountain  of  Guile, 
near  Grenoble,  in  a  vein  of  fibrous  brown  oxide  of  iron,  traversing 
gneiss.  The  iron  is  ramous  or  stalactical,  and  occurs  at  the  depth  of 
IS  feet,  mixed  with  quartz,  &c^— According  to  SLarsten,  Native  iron 
ifr  found  at  Kamsdorf  in  Saxony,  disseminated  in  brown  oxide  of  iron, 
and  mingled  widi  sparry  iron  and  sulphate  of  barytes.  Klaproth  found 
init  iron  92.5,  lead  6.0,  copper  1.50.  Also  near  Steinbach,  in  lm>wn. 
garnets ;  and  near  Eibenstock  in  a  vein,  containing  brown  hematite 
and  clay.«— Also  in  Poland.* 

*  SoBMmiiicnlocMtitilldottMiBregvdtoaMlocaBttetMKaiBidorf 
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Native  Volcanic  Iron  has  been  obsenred  in  the  department  of  Pity 
de  Dome,  France,  in  the  lava  and  scoria  of  Mount  Grareneire. 

Pseudovolcanic  Steel  has  also  been  found  at  La  Bouiche,  in  the 
department  of  Allier,  France,  near  a  coal  mine,  former! j  in  a  state  of 

combustion. 

Subspecies  1.    Meteoric  Native  Iron*    Jamesojh* 

FerBatifmeteorique.  Hauy.    Meteoreiaen*  Haiutnann,    Meteoric  NatiTe  Xnm.  JUUmm  PhUB^ 

Its  color  is  pale  steel  gray,  inclining  to  silver  white,  like  that  of 
platina ;  its  surface,  however,  is  usually  rendered  brown  bj  oudation. 
It  has  been  observed'  in  octaedral  crystals,  and  globular;  but  most 
frequently  it  occurs  in  amorphous  masses.  These  masses,  sometimes 
nearly  or  quite  compact,  usually  contain  minute  pores  or  cells,  bj 
which  their  specific  gravity  is  sometimes  reduced  from  7*57  to  6.4S. 
It  is  Tixalleable,  flexible,  and  has  a  metallic  lustre. 

Meteoric  iron  is  less  easily  oxidated,  than  common  forged  iron.  It 
is  usually,  perhaps  always,  alloyed  with  nickel.  In  a  specimen  from 
Agram,  Klaproih  found  iron  96.5,  nickel  S.5.  Another  from  Menco 
yielded  him  iron  96.75,  nickel  3.25.  It  sometimes  contains  10  per 
cent  of  nickel.  Some  specimens  contain  a  little  chrome ;  ud,  acconi-- 
ing  to  Stromeyer,  cobalt  is  sometimes  present.— Some  masses  rnntajft 
minute  quantities  of  carb6n,  or  exist  even  in  the  state  of  steeL 

It  is  undoubtedly  the  nickel,  which  renders  Meteoric  iron  whiter^ 
more  malleable  and  tenacious,  and  less  easily  oxidated,  than  common 
iron. 

Meteoric  iron  is  usually  found  on  the  surface  of  the  earth  in  loose, 
insulated  masses,  often  very  large,  arid  at  a  great  distance  from  mines 
of  iron.  In  one  instance,  hereafter  mentioned,  it  has  been  seen  falling 
from  the  atmosphere. — Many  examples  of  Meteoric  iron,  from  the 
commencement  of  the  Christian  era  to  the  present  time,  are  enumerated 
by  writers.  According  to  Pliny,  a  mass  of  spongy  iron  fell  from  the 
atmosphere  in  Lucania  56  yeai's  before  Christ. 

The  following  are  some  of  the  more  striking  examples. 

1.  A  mass,  found  by  Pallas  in  Siberia,  near  the  mountains  of  Kemir, 
and  not  far  from  the  river  Jenisei.  This  mass,  weighing  about  1600 
pounds,  is  very  malleable  and  white.  Its  interior  contains  numerous 
cells,  filled  with  a  yellowish,  transparent,  vitreous  substance,  capable 
of  scratching  glass,  and  somewhat  resembling  olivine  in  composition. 
It  was  found  at  the  surface,  near  the  top  of  a  mountain,  which  embraces 
a  vein  of  magnetic  oxide  of  iron ;  but  tiiere  was  no  appearance  of  scoriae 
in  the  vicinity.  This  mass,  now  preserved  in  the  Academy  of  Sciences 
at  St.  Petersburg,  is  composed  of  metallic  iron  90.54,  nickel  9.46. 

(CuJLDRMIf.J 
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2.  Another  masg,  weighing  30,000  pounds,  was  found  near  St  Jlago 
del  Estero,  in  the  proTince  of  Tucuman,  in  South  America.  It  was  partly 
buried  in  ar^llaceous  earth  in  the  midst  of  an  extensive  plain,  which 
contains  neither  strata  nor  masses  of  any  otlier  minerals. — It  is  compact 
near  the  surface,  and  cellular  in  the  interior;  but  its  cells  do  not  contain 
any  vitreous  substance,  like  those  of  the  Siberian  iron.  Its  surface  is 
indented.  (Rubin  De  Cmlis.J  It  contains  about  10  per  cent,  of 
nickel* 

3.  A  mass  in  the  Desert  of  Sahara  in  Africa.  It  contains  4  per 
cent,  of  nickel. 

4.  A  mass,  now  in  the  Imperial  cabinet  at  Vienna.    It  was  brought 
*from  Heraschina,  near  Agram,  in  Croatia,  where  it  fell  from  the  atmos- 
phere in  1751 ;  it  appeared  in  the  air,  like  a  globe  of  fire.    This  mass 
contUns  iron  96.5,  nickel  3.5.  (Klaproth.) 

5.  For  our  knowledge  of  this  example  of  Native  iron  we  aie  indebt- 
ed to  Col.  Gibbs,  for  whose  personal  exertions  and  general  patronage^ 
mineralogy  is  already  under  numerous  obligations. 

This  mass  he  observed  at  Bithbourg,  in  the  Department  des  Forets, 
in  Francew*-It  is  perfectly  compact,  and  in  some  parts  gives  fire  with 
steel,  while  in  others  it  is  softer.  Its  weight  is  estimated  at  2500 
pounds. — It  contains  nickel. 

o.  A  mass,  found  near  Red  River  in  Louisianii ;  and  now  in  the  n 
cabinet  of  Col.  Gibbs.  The  form  is  irregular,  its  length  being  S  feet  4 
inches  and  its  greatest  breadth  2  feet  4  inches ;  its  weight  exceeds 
SOOO  pounds.  Its  surface,  covered  with  a  blackish  crust,  is  deeply 
indented,  and  its  specific  gravity  is  7.40.  It  is  very  malleable  and 
compact;  but  is  unequally  hard,  some  parts  being  easily  cut  by  a 
chisel,  while  others  have  nearly  the  hL^-dness  of  steel.  It  contains 
nickel,  and  probably  a  little  carbon ;  and  is  less  easily  oxidated,  than 
purified  iron-— This  mass  is  rendered  extremely  interesting  by  the 
octaedral  crystals,  which  have  been  discovered  in  its  interior  by  Col. 
Gibbs.  These  crystals  may  be  easily  cut  by  a  knife,  and  exhibit  striee, 
like  tho^e  of  magnetic  iron.  The  largest  is  more  than  half  an  inch 
in  length. 

The  two  last  mentioned  examples  differ  from  those  of  Siberia  and 
South  America  by  their  compact  texture,  unless  it  should  appear,  that 
they  contain  cavities  in  theirjnterior. 

7.  Similar  masses  have  been  found  in  Mexico  and  Peru ;— that  of 
Durazzo  is  said  to  weigh  40,000  pounds,  and  to^contain  nickel. 

8.  A  mass  in  West  Greenland,  about  30  miles  from  the  shore  of 
Baffin's  Bay,  made  known  by  the  late  expedition  under.<]!apt.  Ross. 
It  contains  somewhat  more  than  3  per  cent  of  nickel.  (Brands. J 
The  Esquimaux  have  employed  this  iron  for  knives. 
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'9.  In  Brazil,  50  leagues  from  Bahia,  is  a  mast  weighing  about 
14,000  pounds,  and  having  a  texture  somewhat  crystalline.  It  containi 
iron  96.1,  nickel  3.9.  (Wollaston.) 

10.  A  mass,  found  in  Africa  by  Barrow,  about  200  miles  from  the  Cape 
of  Good  Hope.    It  contains  about  10  per  cent,  of  nickel.  (TBNSAn.) 

11.  Native  iron,  in  small  masses,  and  alloyed  with  nickel,  exists  ia 
aerolites,  or  in  those  stony  substances,  which  are  known  to  have  fallen 
from  the  atmosphere. 

It  seems  almost  certain,  that  these  masses  of  Native  iron  must  btve 
proceeded  from  volcanoes,  or  fallen  from  the  atmosphere.  There  ap- 
pears, however,  .to  be  a  strong  resemblance  in  many  of  their  physicil 
characters,  as  well  as  in  their  composition ;  and  the  fact,  that  the  Natiie 
iron  from  Croatia,  &c.  actually  fell  from  the  atmosphere,  seems  to  in- 
dicate an  atmospheric  origin  for  the  whole.-— This  opinion  is  confirmed 
by  an  examination  of  those  aerolites,  which  have  fallen  from  the  atmos- 
phere at  different  times,  and  in  different  places.  They  all  contain 
metallic  iron,  and  this  iron  embraces  nickel.  Indeed  these  aerolites 
jM)metimes  contain  a  hard  substance,  not  much  unlike  that  in  the 
cavities  of  the  Siberian  iron. 

Mr.  Sowerby,  an  English  mineralogist,  has  presented  to  the  Empe- 
ror Alexander,  a  sword  2  feet  long,  and  If  inch  wide,  hammered  at  a 
red  heat  from  the  African  meteoric  iron  No.  10.  He  received  in  return 
a  ring  set  with  diamonds,  and  inclosing  an  emerald  in  the  centre. 

Species  2.    ARSENICAL  IRON.     Phillips. 

Fer  anenical.  Hauy,  Brongniartm     Anenik  Kies.  JVerner,  Hatumantu     Arsenical  Pyrim.  .KnneMS. 
Arsenical  Pyrites  or  Marcaritc  Kinoatu     La  Pjrite  artenicale.  Brochant.    MispickcL.  iliMa. 

Its  true  color  is  between  tin  and  silver  white,  but  it  is  often  tarnished 
with  shades  of  yellow,  &c.  It  gives  fire  with  steel  more  or  less  freely, 
and  the  sparks  are  attended  by  a  little  train  of  white  smoke,  having  the 
odor  of  garlic  ;  indeed  tlie  same  odor  is  produced  by  friction  against  a 
hard  body. — It  is  not,  in  general,  very  easily  broken,  and  its  fracture  if 
almost  always  uneven ;  its  lustre  is  metallic  and  somewhat  shiniBg. 
Its  specific  gravity  varies  from  5.60  to  6.52. 

Arsenical  iron  is  often  in  crystals ;  and  the  primitive  form,  under 
which  it  sometimes  appears,  is  a  four-sided  prism  with  rhombic  bases, 
whose  obtuse  angles  are  111°  18'.  This  prism  is  sometimes  tenniuated 
by  diedral  summits  (PI.  V,  fig.  4.),  whose  faces  stand  on  tlie  acute  lateral 
edges  ;  these  f"  ;s,  which  meet  under  an  angle  of  154°  56',  are  usually 
striated  parallel  to  the  edge  of  the  termination  or  bevelment ;— some- 
times the  edges  of  each  summit  are  truncated.— ^Sometimes  each  obtuse 
solid  angle  is  truncated. — Sometimes  the  prism  is  very  short,  and  its  two 
diedral  summits  nearly  meet. — Sometimes  also  the  crystals  are  acicolar. 
The  primitive  form  exhibits  several  other  modifications. 
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Arsenical  iron  also  occurs  in  amorphous  masses,  either  compact,  or 
composed  of  prismatic  distinct  concretions,  which  sometimes  terminate 

in  crystals. 

(Chemical  characters.)  Before  the  blowpipe,  on  charcoal,  the  oxide 
of  arsenic  is  Tolatiiized  in  the  form  of  a  white  smoke,  exhaling  the  odor 
of  garlic,  and  a  brownish  oxide  of  iron  remains.  It  contains,  according 
to  Lampadius,  iron  58.9,  arsenic  42.1  ;=sl01.  Berzelius  obtained  iron 
45.46,  arsenic  54.55. 

(Distinctive  characters.)  This  mineral  resembles  arsenical  cobalt ; 
but  the  latter  does  not  give  sparks  witli  steel,  it  tinges  borax  blue,  and, 
'when  immersed  in  nitric  acid,  begins  to  effervesce  much  quicker  than 
arsenical  iron. — The  compact  texture  of  arsenical  iron  will  serve  to 
distinguish  it  from  gray  cobalt  and  antimonial  silver,  both  of  which  have 
a  foliated  structure^ — Its  color,  and  its  odor,  when  struck,  distinguish 
it  from  sulphuret  of  iron.  It  is,  however,  hardly  possible  to  define 
limits  between  arsenical  iron  and  arsenical  sulphuret  of  iron. 

(Qeological  situation  and  Localities,)  This  species  is  usually  found 
in  primitive  mountains,  where  it  occurs  in  metallic  veins  or  beds  in 
gneiss,  micacfeous,  argillaceous,  or  chlorite  slate,  &c.  and  is  sometimes 
disseminated  in  other  minerals.  Its  gangues  are  quartz,  carbonate 
and  fluate  of  lime,  &c.  It  is  often  associated  witli  the  oxide  of  tin,  the 
•sulphurets  of  lead  and  iron,  pyritous  copper,  magnetic  iron,  &c.— It 
aometimes  occurs  in  transition  and  even  secondary  rocks. 

This  ore  is  found  in  Bohemia,  Saxony,  Cornwall,  &c 

In  the  United  States.  In  Mw  Fork,  Orange  County,  at  Warwick. 
(ScBAEFFER.) — In  Mossackusetts,  near  Boston,  sometimes  prismatic, 
in  aigillite,  &c.  (Godon.) 

It  is  seldom  explored  as  an  ore  of  iron  ;  but  is  employed  to  furnish 
the  white  oxide  of  arsenic,  and  also  to  prepare  the  sulphuret  of  arsenic. 

Subspecies  1.    Argentiferous  Ausenical  Iron.     Phillips. 

Ter  snenieal  argentifere.  Hmty.  Brongniart.     Webserz.  if^erner.     Ai^;entif«nmi  arunical  p>-ritei. 

Kirwmn.  Jameson.    Argcntiferoiit  Mitpickel.  Aikin, 

It  is  whiter  than  the  common  arsenical  iron,  being  more  decidedly 
silver  white;  but  it  is  usually  tarnished  with  a  shade  of  yellow.  It 
lias,  in  general,  less  lustre  and  a  finer  grain  than  pure  arsenical  iron. 
It  is  sometimes  in  acicular  crystals,  but  seldom  in  masses  of  any 
considerable  size. 

A  specimen  froiA  the  Harz  yielded  Klaproth  iron  44.25,  arsenic 
S5.0,  silver  12.75,  antimony  4.0j=96. 

It  is  a  rare  ore,  and  usually  accompanies  common  arsenical  iron. 
-—At  Freyberg  and  Braunsdorf  in  Saxony,  it  is  explored  as  an  ore 
of  silver. 

Arsenical  iron  sometimes  contains  a  little  cobalt  or  gold. 
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8FEC1BS  S.    SULPHURET  OP  IRON. 

FcvflolAtfi*  Ham^,  BmigtHarU    SefawefisUuM.  Wemer.  Unamamm,    MtttU  pyiitflk 

pyrite  ffnlfoKuse.  BroehanU    Iron  PrritM.  PkUMpt* 

Pyrites.    Iron  Pyrites. 

Its  color  is  usually  bronze  yellow,  sometimes  passing  to  |Mde  brm 
yellow,  or  steel  gray,  or  even  into  brown.  It  has  nearly  or  quite  die 
hardness  of  quartz,  and  almost  always  gives  fire  with  steel,  exhaUng 
the  odor  of  sulphur.  Its  texture  is  sometimes  compact,  and  sometimes 
fibrous ;  its  fracture  is  commonly  uneven,  sometimes  more  <ir  less 
conchoidal,  or  nearly  even.  Its  powder,  obtained  by  a  file,  is  usually 
blackish^  .Its  specific  gravity  extends  from  4.70  to  5.00.  It  sometimtt 
feebly  moves  the  magnetic  needle.  (Hjur.) 

Sulphuret  of  iron  occurs  in  small  amorphous  masses,  or  presents 
some  imitative  form,  and  is  very  frequently  crystallized.  The  primitive 
form  of  its  crystals  is  probably  a  cube,  of  which  M.  Haiij  has  described 
Tarious  modifications. 

1.  A  cube;-T-thi8  is  often  truncated  on  all  its  angles,  and  sometimes 
so  deeply,  that  the  truncating  faces  touch  or  even  intersect  each  other. 
—It  is  often  elongated  into  a  parallelopipedon.  These  cubic  crystals 
are  sometimes  extremely  beautiful. 

£.  A  striated  cube  (PI.  V,  fig.  5.) ;— the  strise  on  any  one-  &ce  are 
perpendicular  to  those  on  the  adjacent  faces.  Very  freqnentlj  tbs 
centre  of  the  faces  \s  a  little  prominent 

3.  A  cube,  truncated  on  all  its  edges.  (PL  V,  fig.  6.) 

4.  A  cube,  in  which  each  solid  angle  is  terminated  by  a  three-sided 
pyramid,  the  vertex  of  which  is  sometimes  truncated. — In  fine,  tiiis 
cube  is  so  modified  by  additional  faces,  that  one  variety  of  form,  when 
complete,  presents  134  faces,  the  greatest  number  hitherto  observed 
on  any  crystal. 

5.  A  dodecaedron  with  pentagonal  faces,  equal  and  similar.  Six  of 
its  edges,  or  six  of  its  angles  are  sometimes  truncated. 

6.  An  icosaedron  (PI.  V,  fig.  7.),  presenting  eight  equilateral,  and 
twelve  isosceles,  triangles.    Six  of  its  edges  are  sometimes  truncated. 

7.  A  solid,  bounded  by  24  faces,  each  of  which  is  a  trapezium. 

8.  A  solid,  bounded  by  30  faces  (PI.  V,  fig.  8.),  of  which  six  are 
rhombs,  parallel  to  the  faces  of  the  cubic  nucleus,  and  the  remaimng 
24  are  trapeziums. 

9.  An  icosaedron,  of  which  each  face  bears  a  low  triangular  pyramid. 
(PI.  V,  fig.  9.) 

10.  An  octaedron,  sometimes  cuneiform,  and  sometimes  with  edges 
and  angles  variously  modified.  (See  PI.  V,  fig.  10.) 

These  crystals,  sometimes  large,  are  often  small;  they  are  frequent- 
ly very  perfect,  with  surfaeos  highly  splendent 
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(Cheniieal  Awaders.)  Before  the  blowpipe  it  exhales  a  strong 
odor  of  sulphur,  and  yields  a  brownish  globule,  obedient  to  the  magnet; 
and,  by  continuing  the  heat,  it  is  converted  into  a  blackish  scoria.  It 
is  composed  of  iron*  and  sulphur ;  for  the  proportions  of  which  see  the 
several  varieties*  Certain  specimens  from  Peru  are  said  to  contain 
carbon^ — It  is  subject  to  decomposition,  by  whiah  it  is  converted  into 
a  brown  oxide  or  sulphate  of  iron. 

Some  varieties  of  the  Sulphuret  of  iron  are  decomposed,  and  yield 
the  sutehate  of  iron  much  more  readily  than  others ;  and  this  difference 
is  by  Mr.  Hatchett  attributed  to  a  small  quantity  of  oxygen,  originally 
combined  with  the  sulphur. 

Sulphuret  of  iron  sometimes  contains  small  quantities  of  gold,  silver, 
copper,  arsenic,  or  titanium ;  and  may  thus  be  distinguished  as  aurifer- 
cncs  sulphuret  of  iron,  &c.  When  such  Pyrites  decompose,  the  gold, 
being  incapable  of  oxidation,  is  left  nakedw — ^The  striated  cubes  often 
contain  gold. 

(Distinctive  characters.)  It  sometimes  resembles  pyritous  copper ; 
but  the  latter  has  a  more  lively  yellow,  and  very  often  exhibits  irised 
colors,  which  but  seldom  appear  on  sulphuret  of  iron ;  pyritous  copper 
is  less  hard,  and  rarely  and  with  difficulty  gives  fire  with  steel ;  in  fine, 
ihe  scoria,  obtained  by  the  blowpipe  from  pyritous  copper,  renders 
ammonia  blue. — When  Sulphuret  of  iron  is  free  from  arsenic,  it  may 
be  distinguished  from  arsenical  iron  by  its  color,  and  its  sulphurous 
odor  before  the  blowpipe. 

Var.  1.  ooMMON  sulphuret  of  iron  or  pyrites.*  JIikin,  Its  color 
is  bronze  yellow,  sometimes  approaching  pale  brass  yellow,  or  steel 
gray ;  it  is  sometimes  tarnished  with  shades  of  red,  brown,  &c.  Its 
fracture  is  usually  uneven,  with  a  metallic  lustre  somewhat  shining ; 
sometimes  it  is  conchoidal  with  a  very  high  lustre. 

Its  crystals  have  the  forms  already  described ;  and  it  is  frequently 
amorphous. 

Sometimes  it  appears  in  membranes  or  dendritic  branches,  in^iich  are 
often  embraced  between  layers  of  slaty  minerals. 

In  some  cases,  the  crystals  are  so  grouped  as  to  resemble  a  spear, 
forming  the  Sparkdes  of  Werner,  or  Spear  Pyrites  of  Jameson. 

Sulphuret  of  iron  also  presents  concretions,  whose  forms  may  be 
globular,  cylindrical,  reniform,  &c.  Their  surface  is  sometimes  rough 
or  scaly. 

Three  crystals,  analyzed  by  Hatchett,  yielded  iron  47.30  to  47JS5, 
ilphur  52.15  to  52.70. 


*  Some  mineralogUts  have  mppoied  the  iron  in  this  minertl  to  exist  in  the  state  ef  an  oxide ;  bat 
there  seem  to  be  better  reasons  for  beliering  it  to  be  in  a  metallie  state. 

tOc^einer  schwelelkifs.  Werner*  HeuheOnl  inA  Pyriiei^ /ometM.  MatcMite  of  seine. 
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CAPILLARY  PYRITES.  This  occurs  ill  vcry  delicate  needltf,  which 
tomctimes  cross  each  other  in  various  directions. 

CELLULAR  PYRITES.*  Jamrson.  This  subvariety  presents  little  cells, 
which  are  sometimes  hexan^lar,  &c.  and  lined  with  minute  crjstils. 
Its  color  inclines  stronslv  to  steel  gray. 

(Localities.)  Of  these  we  select  but  few.  In  the  ThdM  8t&Uf^ 
In  Ohio,  it  occurs  in  globular  masses,  nearly  brass  yellow.  Tarring 
from  the  size  of  a  pea  to  several  inches  in  diameter,  and  ^nerally  ia 
clay.  (Atwatbr.) — In  JVI^tr  York,  at  Kingsbridge,  in  small  dodecae- 
drons  witli  pentagonal  faces  in  primitive  limestone  ;— also  in  the 
Haverstraw  Mountains,  forming  beds  in  greenstone.  CPmebce  S^ 
Tor  RET.) — In  Maine,  at  Brunswick,  Winthrop,  Fairfox,  &€.  often 
in  argillite  and  mica  ^late. 

2.  RADIATED  suLPHURET  OF  iRON.t  Its  color  is  usually  a  pale  brome 
yellow,  more  or  less  inclining  to  steel  gray,  and  sometimes  passing  even 
to  tin  white  on  the  fresh  fracture.  It  is  liable  to  tarnish,  and  may  then 
become  brass  yellow,  &c.  or  exhibit  variegated  colors. 

Its  crystals  are  usually  octaedrons,  sometimes  elongated,  and  some- 
times with  truncated  angles.  In  some  cases  four  of  the  solid  angles 
are  truncated  by  rhombic  faces,  and  the  otlier  two  angles  by  squaresw- 
Sometimes  the  e^lges  and  two  opposite  solid  angles  of  the  octaednio 
are  truncated. — It  occurs  also  in  four-sided  prisms  with  rhombic  bases 
of  106°  36'  and  73°  64'.  The  extremities  of  this  prism  are  sometimes 
bevelled,  and  even  further  modifiecl.  Indeed,  according  to  Haiy,  the 
aforementioned  rhombic  prism  is  the  primitive  form  of  these  crystals. 
Of  course,  in  a  crystallographical  arrangement  of  minerals.  Radiated 
Pyrites  would  form  a  distinct  species. 

But  more  frequently  tlie  form  of  this  variety  is  globular,  botryoidal, 
reniforin,  cvilndrical,  stalactical,  &c.  Its  surface  is  often  rough,  and 
sometimes  distinctly  presents  the  solid  angles  of  octaedral  crystals 
Its  masses  have  a  fibrous  structure. — When  the  form  is  spherical,  the 
fibres  diverge  or  radiate  from  the  centre,  and,  when  nearly  cylindrical, 
from  the  axis.  It  sometimes  presents  curved  lamellar  concretioDS, 
traversing  those,  which  are  granular. — It  is  easily  broken,  and  has  an 
uneven  fracture,  with  a  glistening  lustre. 

A  mean  of  two  analyses  by  llatchett  gives  iron  46.03,  sulphur 
53.97.  Acconling  to  Berzelius,  the  composition  of  the  Radiated  or 
white  Pyrites  is  precisely  the  same  as  that  of  the  common  variety. 

This  variety  is  rarer,  and  more  liable  to  decomposition,  than  the 
common  Pyrites,  and  capillary  crystals  of  sulphate  of  iron  sometimes 

*  Zdlkin.  IFemer, 

tSmhlldn.  ITrrwr.   RaiSated  Pyrites.  JinmMn.    Tk-t  tnVur^  mA'th.  Hatty.  Bnngntmf,   SCnb* 
Btammru  WUte  Pyritn.  iMato.  Radiated  iron  Pyritea.  Phillipt. 
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jippear  oh  its  surface.    Sometimes  also  it  passes  bj  decomposition  to 
an  oxide  of  iron. 

cocKSOOMB  PYRITES.*  Jameson,  It  occuFS  in  plates,  or  rather  in 
groups  of  compressed  or  flattened  octaedrons,  which  present  indented 
edges,  somewhat  resembling  the  crest  of  a  eock^s  comb.  Sometimes  the 
prismatic  crystals  are  thus  compressed  and  indented ;  and  sometimes 
the  edges  of  the  plates  are  rounded. 

This  subvariety  is  found  in  the  mines  of  Derbyshire,  Saxony,  &c. 

(Localities.)  Radiated  Pyrites  sometimes  occurs  in  veins  of  lead 
and  silver ;  and  sometimes  in  chalk,  clay,  and  marl. — It  is  found  crys- 
tallized near  Freyberg  in  Saxony;  in  Bohemia;  France;  Cornwall; 
Derbyshire,  &c 

In  the  United  States.  In  JV>tr  Fork,  at  New  Concord,  in  spheroidal 
V[i2LSSts.(BjT0N.) — Also  at  Rhinebeck  in  Dutchess  County*— -In  Maine^ 
at  Harpswell,  in  globular  and  botryoidal  masses. 

3.  HEPATIC  suLPHURET  OF  luoN.t  This  embraces  those  varieties  of 
Sulphuret  of  iron,  which  are  susceptible  of  a  peculiat*  decomposition,  by 
which  the  sulphur  is  more  or  less  disengaged.  During  this  process,  the 
Pyrites  is  converted,  either  entirely  or  in  part,  into  a  compact  oxide  of 
iron  of  a  liverX  brown  color ;  but  still  retains  its  original  forms.  Its 
hardness  and  specific  gravity  are  somewhat  diminished,  and  its  lustre 
disappears.  This  decomposition  commences  at  the  surface,  and  grad- 
ually extends  to  the  centre.  In  fact,  portions  of  Pyrites,  not  decomposed, 
have  been  observed  near  the  centre  of  masses  of  a  reddish  oxide  of  iron. 

The  decomposition,  of  which  we  here  speak,  is  of  a  very  different 
nature  from  that,  by  which  the  Sulphuret  of  iron  is  converted  into 
anlphate  of  iron  (copperas.)  Indeed  the  cause  and  manner  of  this  de- 
composition have  not  yet  been  well  explained. 

This  variety  presents  nearly  all  the  forms  of  the  common  Sulphuret  of 
irm.    Sometimes  also  the  radiated  variety  undergoes  a  similar  alteration. 

It  is  usually  found  in  veins,  containing  other  ores,  in  primitive  rocks. 

In  the  United  States.  In  •/V*6tr  Jersey,  near  Sparta,  in  masses,  which 
break  into  large  regular  tables.  (Piercs  ^  Tor  ret.) — In  JV^  York^ 
on  Staten  island— also  at  Anthony's  Nose,  in  large  quantities,  mingled 
wifli  common  pyrites  and  phosphate  of  lime.  (Fierce  Sf  Torre r.) 

(Qeohgical  remarks.)  Few  minerals  are  more  universally  diffused, 
than  Sulphuret  of  iron,  especially  the  common  variety,  which  extends 
from  primitive  rocks  to  alluvial  earths.  Indeed  there  are  but  few 
earthy  or  saline  simple  minerals,  occurring  in  considerable  masses,  in 
vrhich  it  is  not  sometimes  more  or  less  interspersed.  But  though  usually 

4 

*  Fer  •alfui6  blane  dentc-  6.  Hauy,    Kammkif.  Werner. 

t  Ldberkiea.  Werner.     Hepatic  Pyrites.  Januwn.  AUdn.  PMU^.     Fer  ralAurf  epigmcii  Btnty. 
Dichtnr  WtmmHum.  Htttumattn.      t  Ueaee  the  lem  Bepatkf  Dram  tlie  L«tiDt  k^ftr,  liver. 
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disseminated  in  other  minerals^  or  mingled  with  odier  ores,  it  fometifflei 
constitute^  almost  the  only  ore  in  veins  of  quartz,  carbonate  of  lime,  &c. 

There  is  scarcely  a  metallic  vein  or  bed,  which  dtfes  not  eontain 
Pyrites.  In  coal  also  it  is  not  uncommon.^— In  TolcaiUG  prodmdigiis, 
however,  it  is  rare ;  and,  according  to  Brongniart,  has  sddom  been 
observed  in  the  sulphate  or  phosphate  of  lime,  or  in  anthracite. 

Sulphuret  of  iron  sometimes  invests  the  crystals  of  other  sobatanon; 
— and  {sometimes  it  is  pseudomorphouB^  constituting  the  aubatanoe  of  the 
cornu  ammonis,  belemnite,  &c« — In  other  cases  it  penetrates  foanl  wood. 
•—Flints  and  other  hard  stones,  immersed  for  some  time  in  certain  stif- 
liant  waters,  become  invested  with  a  thin  coat  of  Pyrites. 

Although  Pyrites  has  been  found  in  all  the  meteoric  itonet^  whick 
have  been  examined,  we  are  indebted  to  Col.  Gribbs  for  the  discovery 
of  two  cubic  crystals  of  Pyrites  in  the  metecRic  stone,  which  fidl  «t 
Weston  (Con.)  in  1807.  One  of  these  crystak  is  about  }  of  an  ioch  in 
diameter.  (Bnice's  Min.  Jour.  v.  L) 

(Lf)calities.)  Some  of  the  more  important  localities  have  been 
mentioned  under  the  several  varieties. 

Jiuriferous  Pyrites  occurs  in  the  gold  mines  of  Beresof  in  Siberia; 
also  in  Hungary,  Norway,  France,  &c. 

Jlrgentiferous  Pyritei  is  found  in  Saxony;  and  abundantly  in  New 
Spain. 

TUaniferous  Pyrites  occurs  at  St  Gothard,  in  small,  hrswoisk 
masses  in  slaty  talc  with  carbonate  of  lime,  &c.  (HAur.) 

( Uses  and  Remarks.)  This  substance,  though  never  employed  to 
furnish  iron,  is  still  a  valuable  ore.  Its  sulphur  is  sometimes  extracted 
by  sublimation.  But  it  is  chiefly  valued  for  the  sulphate  of  iron, 
(copperas),  which  it  afTords  by  decomposition  ;— a  change,  which  sone 
varieties  undergo  much  more  readily  than  others.  In  this  process,  the 
sulphur  receives  oxygen  from  the  air,  or  from  moisture,  and  is  convert- 
ed into  sulphuric  acid.  This  acid  combines  with  the  oxide  of  iron,  thus 
forming  sulphate  of  iron,  which  is  extracted  by  lixiviation,  evaporation, 
and  crystallization.  Sometimes , this  decomposition  is  spontaneoos,  or 
effected  by  merely  exposing  the  Pyrites  to  air  and  moisture  ;  bat  some 
varieties  must  be  previously  roasted. — ^The  sulphate  of  iron  often  ap- 
pears on  the  surface  of  the  Pyrites,  or  the  mineral,  which  contains  it, 
in  yellowish  or  white  silky  efflorescences,  sometimes  mixed  with 
sulphate  of  alumine. 

Whenever  large  masses  of  Pyrites  undergo  decomposition,  a  great 
degree  of  heat  is  produced ;  and  to  this  heat  may  be  attributed  the 
spontaneous  combustion  of  certain  coal  mines,  and  the  elevated 
temperature  of  warm  springs.  In  fine,  this  decomposition  oflen  takes 
place  in  cabinets. 
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In  the  United  States  ;  manufactories  of  the  sulphate  of  iron,  or  cop- 
peras, are  established  in  Temiessee* — In  Marylandf  about  20  miles  from 
Baltambre,  where  the  Pyrites  is  extremely  abundant,  and  readily 
efflorescent— In  Ohio,  near  Zanesville  on  the  Muskingum ; — also  at 
Steubenville.  The  sulphuret  is  found  in  argillaceous  slate  or  shale, 
belonging  to  the  coal  formation.  (JlTfrATMR,)^-'ln  Mw  Jersey, — ^In 
VemunU,  at  Strafford 'and  Shrewsbury. — At  Strafford  this  ore  is  found 
abundantly.  Near  the  surface  of  the  mine,  the  Pyrites  embraces  twigs 
and  roots  of  vegetables,  beech  burs,  and  the  fruit  or  cones  of  the  hem- 
lock. At  a  greater  depth,  it  becomes  more  solid  and  compact  The  ore 
is  broken  into  small  fragments,  and  tlirown  into  heaps  6  or  8  feet  high, 
for  one  year,  in  which  time  decomposition  takes  place,  and  the  Sulphate 
of  iron  is  formed*  During  this  process  a  gas  rises  about  10  or  12  feet 
high,  and  destroys  the  leaves  of  trees  in  the  vicinity.  These  works 
have  furnished  three  tons  of  copperas  in  2  days ;  but  the  low  price  of 
this  article  at  present  has  much  diminished  the  quantity.  (FT.  Allev.) 
— In  JMinne,  at  Winthrop. 

Pyrites  was  formerly  employed  for  the  same  purpose  as  flint ;  and 
hence  probably  the  origin  of  the  name. 

Subspecies  1.    Magnetic  Sulphuret  of  Iuon. 

Ktf  waXBu€  BMgneCiqiMb  BrMgniart,  For  inlfiirt  ferrifere.  Hauy,  Mignelkiei.  Wiemer*  Ilmunumn. 
Mapwlie  Pyritcfc  Kirwaru  Jamentu  AUHn,  La  Pyrita  magnetiqae.  Brtehant,  Magnctie  inm 
riillM  PhUMPt, 

Magnetic  Pyrites. 

The  most  remarkable  character  of  this  subspecies  is  that  of  moving 
the  magnetic  needle,  and  of  constituting  a  permanent  magnet — Its  color 
is  bronze  yellow,  more  or  less  mingled  with  copper  red,  and  sometimes 
it  is  pinchbeck  brown,  or  even  gray ;  its  surface  has  often  a  dull  brown 
or  variegated  tarnish. 

It  is  almost  always  amorphous ;  its  masses  are  easily  broken,  and 
have  an  uneven  or  imperfectly  conchoidal  fracture ;  its  lustre  is  metal- 
lic, but  variable.    Its  specific  gravity  is  between  4.4  and  4.6. 

Its  structure  is  sometimes  foliated ;  and  it  is  said  to  occur  in  cubes, 
either  perfect,  or  elongated ;  and  sometimes  modified  on  the  edges  or 
angles. 

Before  the  blowpipe  it  exhales  the  odor  of  sulphur,  and  melts  into  a 
blackish  globule,  obedient  to  the  magnet  It  contains  iron  63.50,  sulphur 
S6.50.  (UArcHEtr.) 

Haliy  considers  this  subspecies  a  common  Sulphuret  of  iron,  mixed 
with  a  litde  metallic  iron^ — Magnets,  made  with  this  Sulphuret  are 
aaid  to  be  more  durable,  than  others. 

(Qeologictd  sUuatUm  and  Localities.)  This  ore  has  hitherto  been 
found,  almost  exclusively,  in  primitive  rocks,  such  as  mica  slate,  gneiss. 
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granite,  greenstone,  limestone,  &c.  It  is  dissemiiiatedyor  exists  in  beds. 
It  is  <;eneral1y  associated  with  the  common  pjrites,  and  other  metallic 
8ul{)hurets,  magnetic  oxide  of  iron,  garnets,  hornblende,  &c.  In  Bohe- 
mia, its  beds  sometimes  lie  between  gneiss  and  greenstone,  and  some- 
times between  gneiss  and  limestone. 

In  the  United  States.  In  Pennsylvapiat  near  Philadelphia,  in  small 
quantities,  in  hornblende  rocks.  ^L£if.^ — InJWir  Forlt,inthe  Highlands; 
— it  frequently  occurs  also  in  the  iron  mines  on  the  west  side  of  Lake 
Champiain.  (Oibbs.) — In  Connecticut,  at  Brookfield,  in  granite ;  it  is 
abundant,  highlj  magnetic,  decomposes  rapidly  in  the  air,  and  furnishes 
excellent  copperas— also  at  Huntington,  in  the  vein,  which  contains 

native    bismuth.    (Silliman.) Also  near  Woodbury,  in  gneiss. 

(Eaton.) — In  Massachusetts,  near  Boston^ — In  Miine,  at  Brunswick, 
in  granular  limestone,  with  common  pyrites  in  cubes,  green  talc,  &C 

Subspecies  2.    Arsenical  Sulphuret  of  Iron. 

Fcr  sulfur^  anenifere.  Uautf,    Arsenical  Pyrites.  Aikin,    Anenical  iitHi  Pyitok  mtt^ 

This  is  a  sulphuret  of  iron,  containing  variable  proportions  of  arsen- 
ic, which  may  be  discovered  by  its  odor,  when  the  mineral  is  struck  or 
heated.  It  is  often  difficult  to  distinguish  it  from  pure  Sulphuret  of 
iron,  on  one  side,  and  from  arsenical  iron,  on  the  other,  between  which 
extremes  there  seem  to  be  numerous  intermediate  shades.  In  general, 
with  an  increase  of  arsenic,  the  yellow  tinge  of  the  Sulphuret  of  iron 
diminishes  and  passes  to  gray. 

It  is  frequently  associated  with  common  Pyrites  and  arsenical  cobalt. 

In  the  United  States.  In  JS'^ew  Fork,  it  occurs  in  the  Highland&i^ 
In  Connecticut,  at  Derby,  Middletown,  Chatham,  &c.  at  the  last  place 
it  is  associated  with  arsenical  cobalt.  (Sillimjs,) 

Species  4.    MAGNETIC  OXIDE  OF  IRON. 

Fer  oxidule.  Hauy.  Brongniart,  Ma^icteisciutein.  IVerner.  Hauamann,  MagnetieiroD  itone.  Kirwau 
Le  Fer  magnetiqiie.  Brochattt,  Octahetlral  iruu  ore*.  Jamcfru  Oxidvlated  Iron.  PAUtl^,  MaKDctk 
Iron  ore.  Aikin. 

Its  color  is  iron  black,  usually  darker  tlian  foi^d  iron,  but  some- 
limes  passes  to  bluish  or  steel  ^ray.  Its  powder  is  always  nearly  or 
quite  black.     Its  surface  is  liable  to  tarnish. 

Altliouj^i  it>  hardness  is  very  considerable,  it  is  in  general  very  easily 
broken,  and  some  varieties  are  friable.  It  sometimes  gives  fire  with  steel. 

Tills  ore  always  acts  more  or  less  on  tlic  magnetic  needle,  and  some- 
times  iittracts  filings  of  iron.  Its  specific  gravity  varies  from  4.20  to  5.20. 

The  primitive  form  of  its  crystals  is  a  regular  octaedron,  under  which 
it  fre(|uently  appears.  This  octaedron,  when  broken,  often  presents 
lai^iimt;  prir;illol  to  its  faces,  and  its  surface  is  sometimes  striated  par- 
allel to  the  sides  of  the  faces.    ^Sometimes  also  it  is  cuneiform  and 
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lengthened ;  and  sometimes  truncated  or  bevelled  on  all  its  edgec 
Each  summit  of  the  primitive  octaedron  is  sometimes  terminated  bj  a 
four-sided  pyramids — Another  form  is  a  dodecaedron  with  rhombic 
faces,  often  striated  in  the  direction  of  the  longer' diagonals  of  the 
faces. — It  also  occurs  in  cubes,  either  perfect^  or  truncated  on  the 
anc^les,  and  sometimes  elongated  into  parallelopipeds.*— It  also  occurs 
in  four-sided  prisms,  terminated  bj  four-sided  pyramids.^— These 
crystals  are  often  very  regular,  and  sometimes  large. 

Sometimes  this  ore  occurs  in  masses,  whose  structure  if  more  or 
less  distinctly  foliated. 

It  has  also  been  observed  with  a  fibrous  aspect,  which  in  some 
cases,  at  least,  is  produced  by  the  intermixture  of  fibres  of  hornblende, 
or  by  viewing  the  parallel  edges  of  thin  laminse. 

It  also  presents  itself  in  lamellae  or  plates ;— and  sometimes  in  the 
state  of  sand. 

But  it  most  frequently  occurs  in  compact,  or  granular  masses,  of 
which  the  granular  concretions  are  sometimes  separable  by  the  finger. 
Its  fracture  is  usually  uneven,  or  more  or  less  conchoidal  with  small 
cavities,  and  sometimes  nearly  even ;  its  lustre  is  metallic,  but  variable 
from  splendent  to  glimmering. 

It  is  insoluble  in  nitric  acid.  Before  the  blowpipe  it  becomes  brown, 
bat  does  not  melt  According  to  Berzelius,  it  contains  peroxide  of  iron 
69,  protoxide  of  iron  31.  In  an  octaedral  crystal,  taken  from  steatite, 
Bobiquet  found  6  per  cent,  of  oxide  of  titanium.  In  a  specimen  of  the 
massive  variety,  Thomson  found  3  or  4  per  cent,  of  oxide  of  titanium^ 

Its  strong  action  on  the  magnetic  needle,  and  the  black  color  of  its 
powder,  will  ser\'e  to  distinguish  it  from  the  specular  oxide  of  iron. 

Var.  1.  NATIVE  MAGNET.*  (Loadstoue.)  The  magnetism  of  iron, 
or  its  power  of  moving  the  magnetic  needle,  is  not  destroyed  by  the 
addition  of  a  small  quantity  of  oxygen,  and  may,  perhaps,  continue 
sensible  even  with  30  per  cent  Possibly,  however,  the  presence  of  a 
small  quantity  of  some  combustible  may  be  essential  to  the  permanent 
magnetism  of  the  oxides  of  iron. 

Some  of  these  low  oxides  of  iron  attract  iron  filings,  and  possess  also 
a  sensible  polarity,  by  which,  if  the  two  extremities  of  a  small  fragment 
be  alternately  presented  to  the  same  pole  of  a  magnetic  needle,  one 
extremity  will  attract,  and  the  other  repel,  the  needle.  This  polarity 
is  sometimes  imperceptible,  unless  a  very  feeble  needle  be  employed ; 
for,  when  a  fragment,  whose  polarity  is  very  weak,  is  presented  to  a 
strong  needle,  its  poles  are  instantly  inverted,  and  of  course  it  con- 
stantly attracts  the  needle.  Hence  by  employing  very  week  needles 
M.  HaUy  has  been  able  to  observe  polarity  in  many  specimens  of  the 

*  For  oxidiitt  ■imiinuir»  SrMvniorf : 
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brown  oxide  of  iron.    Perhaps  all  nagnetic  oxides  reaUj  powm  pobr- 
itj»  tlumgh  it  ia  often  extremely  feeUe. 

It  appears  then,  that  those  oxides  of  iron,  which  possess  a  very  sen- 
sible loagnetismf  belong  to  the  species,  called  Magnetic  «»xide  of  iron ; 
and  that  those  varieties,  which  attract  iron  filings  and  exhibit  polaritj 
in  the  strongest  degree,  constitute  the  variety,  which  is  called  MOm 
magnnU 

This  variety  acts  very  sensibly  on  strong  needles,  and  easily  nisei 
filings  of  iron*  Though  sometimes  crystallized,  it  is  usually  in  amor- 
phous masses,  whose  texture  is  granular,  or  compact,  or  somewhsi 
foliated.  Its  color,  in  consequence  of  foreign  intermixture,  is  ssme- 
times  brownish  red  or  even  gray. 

The  magnet  is  generally  situated  in  the  earth  nearly  in  tlie  iUredi«i 
of  the  meridian,  that  is,  with  its  north  pole  toward  the  nocth ;  bst 
sometimes  this  position  is  inverted. 

According  to  the  observations  of  Werner  and  Gibbs,  tiiis  oxide  sf 
iron  is  not  magnetic,  while  remaining  at  a  considerable  depth  bekw 
the  surface  of  the  earth  i  but  soon  acquires  this  property  after  expssan 
to  air  and  light. 

Delicarlia  in  Sweden,  Norway,  Siberia,  &c.  furnish  some  sf  Iks 
strongest  magnets. 

In  the  IMted  SMes.  In  Jirkanads  TarrUary,  on  the  Waduttii 
15  miles  below  the  Hot  Springs,  it  possesses  strong  magnetic  powcn. 
(8caooLCRAFT.)'^\n  South  Carolina,  Pendleton  Districtp^In  Amnyl- 
vania,  Chester  County,  at  Goshen ;  its  polarity  is  strong.  ^•tfbitrojr.Jt— 
In  JWw  Jersey,  at  Schooley's  mountain. — In  Miine,  at  Topsham,  ^ere 
its  polarity  is  sometimes  very  strong.  Sometimes  the  polarity  of  the 
entire  crystal  is  feeble,  while  that  of  its  fragments  is  very  considenble. 

2.  IRON  SAND.*  Jameson,  This  i^ety  occurs  in. small  octaedni 
or  dodecaedral  crystals,  or  in  fragments  of  crystals,  or  in  grains,  con- 
stituting a  sand.  This  sand  has  but  little  lustre,  is  strongly  attracted 
by  the  magnet,  and  may  thus  be  separated  from  other  sandy  particles, 
witli  which  it  is  usually  mixed.— Its  color  is  iron  black,  often  very  dark. 

This  sand  is  not  always  a  pure  oxide  of  iron,  but  frequently  embnures 
considerable  quantities  of  the  oxide  of  titanium.  A  specimen  yielded 
Klaprotli  oxide  of  iron  85.5,  of  titanium  14^,  of  manganese  0.5.  It 
sometimes  contains  more  than  20  per  cent  of  the  oxide  of  titanium, 
and  thus  approximates  in  composition  to  the  mineral,  called  Iserine. 

It  is  sometimes  chromiferous.  In  a  specimen,  composing  part  of  the 
sand  of  the  river  Rhine,  Koelreuter  found  oxide  of  iron  98,  of  chrome  2. 

*Eiaenauid.  ^«rna*.    MapDcUcMnd.  Alrwor.    Lc  Fer  magnctiqncabUmnCTm.  Srt  humL    Ktr- 
loccr  BfagM«aieniteiA.  Ilausmann,   Saody  BfagnMCic  Irooore.  JUdfU   TitnifimMioss^iilttsairM. 
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Iron  sand  is  found  on  the  bottom  of  Tallies,  on  the  banks  of  rivers, 
•r  on  the  matgin  of  the  sea;  and  appears  to  have  been  separated  by  the 
action  of  water  from  those  minerals,  which  once  enveloped  it,  such  as 
wacke,  basalt,  steatite,  chlorite  slate,  &c.^ — ^It  is  often  mingled  with 
iserine,  to  which  it  is  nearly  allied. 

It  is  Sometimes  sufficiently  pure  and  abundant  to  be  smelted. 

In  the  United  States.  In  the  J>naHh  WeaX  Territmnf,  near  Bois 
bnile  river,  which  empties  into  Lake  Superior,  where  it  forms  a  stratum 
one  foot  thick.  (8cHooLCMAFT.)-^ln  J^rginia^r^lnMiiryUauL-'^ln  (Miio^ 
on  the  shore  of  Lake  Erie,  near  the  river  Ashtabula.  ^/Ixjrxr.^— In 
Cvnnectieutf  at  West  Haven,  on  the  beach,  which  forms  the  margin  of 
the  sea  shore.  This  sand  is  highly  magnetic,  uncommonly  pure,  and  has 
▼ery  obviously  proceeded  from  the  disintegration  of  the  chlorite  slate* 
contiguous  to  the  beach,  and  abounding  with  minute  octaedral  ciystals 
•f  magnetic  iron.  These  crystals^  liberated  from  the  slate  and  broken 
by  the  action  of  the  waves,  constitute  the  magnetic  sand  of  the  beach. 
(81LLIM J N.}^ln  Rhode  Island,  on  Block  Island.  (QiMMs»)^-^\n  Mas- 
saehuHtts,  at  Gill. — Also  at  Montague,  on  the  banks  of  the  river,  near 
the  Falls.  (Hitchcock.) 

3.   EABTHT  MAGNETIC  OXIDB  OF  IRON.*       It  OCCUrS  iu  OpSqUO,  Uuish 

Uack  masses,  which  easily  yield  to  the  knife,  and  are  sometimes  friable. 
Its  fracture  is  uneven  or  earthy,  and  dull.  It  usually  soils  the  fingers. 
Its  specific  gravity  is  2.2. 

It  is  found  in  the  iron  mines  of  Arendal  in  Norway;  and  at  Eisen- 
ield  in  Siegen. 

(QeoU^ital  remarks  on  the  Species.)  Magnetic  oxide  of  iron  is  most 
frequently  found  in  primitive  mountains,  where  it  exists  in  granite, 
gnass,  mica  slate,  chlorite  sl^,  serpentine,  greenstone,  and  rocks 
abounding  with  hornblende,  n  has  been  observed  also  in  transition 
and  even  secondary  rocks. 

It  is  sometimes  disseminated,  or  in  veins,  but  more  frequently  in 
beds,  which  are  sometimes  very  large.  In  some  instances,  it  constitutes 
the  greater  part  of  whole  mountains;  as  that  of  Tabeig  in  Sweden. 

It  is  associated  with  the  sulphuret  of  iron  both  common  and  mag- 
netic, arsenical  iron,  sulphuret  of  copper,  oxide  of  titanium,  &c.  also  with 
garnets,  carbonate  of  lime,  hornblende,  ejndote,  coccolite,  augite,  &c 

(Localities,)  Of  foreign  localities  Sweden  is  the  most  important 
In  Smoland,  the  Taberg  Hill  is  composed  in  a  great  degree  of  this  ore 
in  greenstone,  resting  on  gneiss.  In  the  island  of  Uto,  it  forms  a  thick 
bed  in  gneiss.  At  Dannemora,  the  most  important  mines  of  this  pre 
in  Europe,  it  forms  a  bed,  several  hundred  feet  thick,  also  in  gneiss. — 

*  Euibjr  macHMtie  Icon  ore.  Jmne9$n,  Aikhu   Fer  oxfdaI€  flhliKiiien.  iforrsf.   Ochrifer  MafBct- 
riiWMtfliii  MmutnviM. 
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In  Norway,  at  Arendal,  it  occurs  in  bed^s  from  4  to  60  feet  thick  !■ 
gneiss,  with  augite,  epidote,  garnet,  &c. — In  Lapland,  at  GreUivara,  in 
large  beds. — ^The  mines  of  Cogne,  in  Piedmont,  are  in  serpentine,  em- 
braced in  strata  of  mica  slate. 

In  the  United  States.    In  ^oiih  Carolina^  in  the  western  part  of  the 
State^-~In  Maryland,  near  Baltimore,  &c — In  Pennsylvania^  Chester 
County,  and  on  Edge  Hill  in  Buck's  County.  (Wister.} — At  Chestnut 
Hill,  10  miles  from  Phihtdelphia,  on  Wichicon  creek,  it  occurs  in 
regular  octaedrons  from  iV  ^  i  ^^^^  ^°  diameter  in  talcose  rocka. 
(Lea.) — In  ^ew  Jersey,  in  the  primitive  mountains,  which  extend 
from  N.  E.  to  S.  W.  through  the  northern  parts  of  the  state  to  die 
vicinity  of  the  Delaware  river.    At  Suckasupny,  the  bed  is  neariy 
perpendicular,  and  has  been  worked  to  the  depth  of  100  feet    The 
ore  in  the  upper  part  of  the  bed  is  magnetic,  and  possesses  polarity, 
while  that  from  the  lower  part  has  no  magnetism,  until  after  expoaore 
to  the  atmosphere  and  light  (Gibes.) — In  Sussex  County,  its  gangue 
is  sometimes  the  red  oxide  of  zinc.  (BEUcE.)^^ln^/^w  FoHk,  it  occurs 
in  immense  quantities  on  the  west  side  of  Lake  Champlain,  in  granitic 
mountains ;   the  ore  is  in  beds  from  one  to  twenty  feet  thick,  and 
generally  unmixed  with  foreign  substances; — also  in  the  Highlands; 
in  fact,  large  beds  of  this  ore  extend  with  little  interruption  fron 
Canada  to  the  vicinity  of  New  York ;  the  ore  at  Crown  Point  is  most 
esteemed.  (Qibbs,) — In  Rhode  Island,  it  occurs  crystallized  in  ser- 
pentine. (GiBBs.) — In  Massachusetts,  at  WiUiamstown,  in  octMdroos 
in  mica  slate.  (DEivEr.) — Also  at  Middlcfield,  in  octaedral  crystals 
in  mica  slate.  (Eaton.) — At  Woburn,  it  is  associated  with  pyritous 
copper  in  a  vein,  traversing  greenstone.  (J*  F,  Sf  8.  L.  Dana,) — In 
Vermont,  at  Somerset,  in  considerable  quantities  with  pyrites,  &c. 
(J.  A.  Allen,) — In  JWir  Hampshire,  near  Franconia,  Grafton  County, 
8  miles  east  from  Connecticut  livcr  ;  the  bed,  from  5  to  8  feet  thick, 
is  contained  in  gneiss ;  the  ore  is  compact,  or  fine  grained,  and  bluish 
gray,  and  is  accompanied  by  garnet,  epidote,  and  hornblende.  (Gmbms,) 
This  bed  has  been  explored  at  least  200  feet  in  a  horizontal  line,  and 
at  the  greatest  depth  is  about  90  feet  below  the  surface.     The  ore 
generally  yields  from  50  to  60  per  cent  (Hale.) — Also  at  Amherst, 
in  rhombic  dodecaedrons  in  granite,  or  in  veins  of  feldspar,  traversing 

granite.  (J.  F,  Dana,) In  Maine,  at  Topsham,   Lincoln   County, 

disseminated  in  granite ;  it  is  generally  in  octaedral  crystals  varying 
in  size  from  that  of  a  pin*s  head  to  2  inches  diameter ;— also  at  Paris 
and  Buckfield  in  Oxford  County. 

(Remarks,)  Magnetic  oxide  of  iron  sometimes  yields  from  80  to 
90  per  cent,  of  metallic  iron  ;  but  from  some  of  its  ores  not  more  thaji 
50  or  60  per  cent,  is  obtained.    It  furnishes  the  best  of  Dar  iron,  and 
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the  Swedish,  so  much  esteemed  for  the  manufacture  of  steel,  is  obtained 
from  this  ore.    Its  bar  iron,  however,  is  sometimes  red  short. 

Species  5.    SPECULAR  OXIDE  OF  IRON. 

Eiaen  gtonz.  lyemer,  HaMmann,    Speeolar  iron.  Kirwwt,  Jamefn,  PMUipu    Le  Fer  qtecnlidre. 
ArwcAofif.    Fer  oU|:Ute.  Hauy.  Brojyptiart,    Variety  of  Red  iron  ore.  MMn. 

Its  usual  color  is  steel  gray,  light  or  dark,  sometimes  passing  into 
iron  black,  and  sometimes  with  a  tinge  of  red.  Its  surface  is  often 
beautifully  tarnished  with  azure  blue,  or  is  pavonine,  irised,  or  like 
tempered  steel,  or  reflects  even  a  green  light  But  however  dark  its 
external  color,  its  streak  and  powder  are  a  dark  cherry  red,  or  blackish 
red ;  and  its  powder,  rubbed  on  paper,  leaves  a  brownish  red  trace.  In- 
deed the  edges  of  very  thin  fragments  sometimes  transmit  a  deep  blood 
red  light.  Its  surface  has  a  metallic  lustre,  which  is  often  highly  splendent. 

It  has  a  very  feeble  action  on  the  magnetic  needle,  and  does  not 
raise  iron  filings,  even  in  those  cases,  in  which  it  possesses  a  sensible 
polarity ;  its  powder  is  slightly  affected  by  the  magnet 

It  is  sufficiently  hard  to  scratch  glass,  and  breaks  with  difficulty  in 
some  varieties,  while  in  others  it  is  very  brittle.  Its  specific  gravity 
usually  lies  between  4.67  and  5.21- — When  crystallized,  its  structure 
is  foliated  in  directions  parallel  to  the  planes  of  the  primitive  forni. 
Its  fracture  is  uneven  or  conchoidal  with  small  cavities,  and  sometimes 
foliated;  its  lustre  is  metallic,  sometimes  splendent,  but  more  fre- 
quently somewhat  shining. 

Specular  iron  is  frequently  in  crystals,  whose  primitive  form,  which 
it  sometimes  presents,  is  a  rhomb  slightly  acute ;  its  angles  being  nearly 
93^  and  87^.  These  angles,  when  measured  on  planes  obtained  by 
mechanical  division,  are,  according  to  Phillips,  86°  10'  and  93®  50'. 
Of  this  nucleus,  which  is  mos|^  easily  obtained  from  certain  massive 
varieties,  Haiiy  has  described  not  less  than  15  modifications.  Some 
of  its  secondary  forms  differ  extremely  from  each  other,  as  well  as 
from  the  primitive.    The  following  are  some  of  the  more  common. 

1.  Sometimes  two  solid  angles  of  the  primitive,  diagonally  opposite, 
are  replaced  by  three  triangular  faces. 

2.  A  solid,  contained  under  24  faces  (PI.  V,  fig.  11.),  of  which  six  are 
pentagons,  six  are  isosceles  triangles,  and  twelve  are  scalene  triangles. 
Or  it  resembles  a  cube,  of  which  two  solid  angles,  diagonally  opposite, 
are  terminated  by  three  triangular  faces,  and  all  the  other  angles  by 
two  triangular  faces. — This  form  is  common  in  those  beautiful  crystals, 
Tvhich  proceed  from  the  isle  of  Elba,  wliere  they  occur  in  ^ups,  and 
often  present  a  very  lively  and  irised  play  of  colors. 

3.  Another  form  (PI.  V,fig.  12.)  consists  of  two  hexaedral  pyramids, 
applied  base  to  base,  with  their  summits  deeply  truncated  ;  any  two 
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opposite  sides  are  inclined  at  the  common  base  at  nearly  121^.  The 
summits  are  often  truncated  so  near  to  the  common  base,  that  the 
crystal  becomes  a  thin  hejcagonal  table,  bevelled  on  the  edges^ — ^This 
form  prevails  at  Framont  in  France. 

4.  Sometimes  the  solid  angles  (PL  V,  fig.  13.)  about  the  common 
base  of  the  preceding  form  are  truncated  by  rhombic  facesw-^Sometimei 
also  the  alternate  lateral  edges  are  truncated. 

5.  Sometimes  the  summits  of  the  primitive  rhomb  are  deeply  tnu- 
cated.  The  (crystals,  which  belong  to  tliis  variety^  often  have  the  aspect 
of  an  octaedron  much  compressed,  or  of  a  thin  segment  of  an  octaedroi^ 
and  thus  become  six-sided  tables  or  plates,  surrounded  by  trapezaidal 
faces.  Sometimes  also  the  solid  angles  of  the  bevelment  are  truncated. 
— ^Thcsc  plates  or  tables  are  most  frequently  found  in  volcanic  produc- 
tions ;  they  are  highly  polished,  brittle,  and  have  a  conchoidal  firactnre. 

In  most  cases  the  crystals  of  Specular  iron,  unless  tarnished,  exhibit 
a  very  strong,  metallic,  external  lustre,  sometimes  equal  to  that  of  hi^j 
polished  steel ;  hence  the  term  Specular. 

Sometimes  the  edges  and  angles  are  so  rounded,  that  the  crystal 
assumes  a  lenticular  form. 

Sometimes  it  is  in  plates  or  lamellae,  whose  surface  is  often  maried 
by  striffiy  intersecting  each  other.  These  lamella,  either  straight  or 
curved,  often  appear  translucent,  and  blood  red,  ivhen  viewed  k  a 
strong  light    They  sometimes  so  intersect,  as  to  form  cells. 

Specular  iron  also  occurs  in  granular  or  compact'  masses,  which  are 
often  very  large. 

(Cfiemical  characters.)  It  does  not  dissolve  in  nitric  acid.  Before 
the  blowpipe  it  is  infusible,  but  becomes  reddish.  It  is  an  oxide  of  iron, 
containing,  according  to  Kirwan,  from  24  to  30  per  cent,  of  oxygen.  It 
sometimes  contains  silex  and  alumine,  even  when  crystallized. — ^The 
ore  from  Elba  contains  oxide  of  titanium.  (Berzelius.) 

(Distinctive  characters.)  Its  reddish  powder  and  feeble  action  oa 
the  magnetic  needle  distinguish  it  from  the  magnetic  oxide  of  iron.— 
Gray  copper  and  sulphuret  of  lead  yield  a  black  powder,  and  are  not 
in  any  degree  magnetic. 

(Geological  situation  and  Localities.)  Specular  iron  usually  occurs 
in  primitive  mountains,  and  sometimes  also  in  transition  rocks.  It 
is  sometimes  disseminated  in  other  minerals;  but  more  frequently 
constitutes  large  veins  or  beds,  or  irregular  masses,  and  sometimes 
whole  mountains,  as  in  the  island  of  Elba.  Its  finest  crystals  are 
found  in  cavities  in  the  interior  of  the  massive  or  compact  varieties. 

It  is  accompanied  by  magnetic  iron,  red  oxide  of  iron,  quartz,  &c. 

Its  most  impoi-tant  localities  are  the  isle  of  Elba,  where   it  is 
'  extremely  abundant ; — Framont  in  France  ;<— Sweden ;— Norway ; — 
Cornwall ;-— and  Scotland. 
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In  the  United  States.  In  Maryland,  near  Baltimore,  in  gneiss ;  also 
lamellar  in  chlorite.  (HArDBN.J-^ln  JV^tr  ForAr,near  Lake  Champlain, 
in  primitive  rocks.  (Gibbs.) — In  MassaehuBetts^  at  Brighton  and  the 
Blue  Hills  in  thin  laminse  in  quartz.  ^Godox.j— ^Also  at  Montague* 
near  the  junction  of  Miller's  river  with  the  Connecticut  Its  veins, 
sometimes  10  feet  wide,  traverse  grauite-^ilso  at  Hawlej.  ( Hire  a- 
rocic.^— In  Vermont,  at  Jamaica. 

Specular  iron  frequently  occurs  in  the  fissures  and  other  cavities 
of  lava,  often  near  the  crater  of  volcanoes ;  and,  in  many  cases,  has 
evidently  been  sublimed  by  volcanic  fire.  It  exists  in  highly  polished 
and  very  brittle  plates,  or  tabular  crystals,  bevelled  on  their  edges.--* 
In  Auvergne,  it  occurs  in  small  scales,  disseminated  in  a  porous  lava. 
•—In  Stromboli,  in  the  fissures  of  lava ;  the  largest  plates  are  4  inches 
by  S^,  while  others  cannot  be  observed  without  a  glass ;  they  all  possess 
polarity,  although  they  are  not  afiected  by  the  magnet,  unless  previously 
reduced  to  fine  particles.  (Spallanzani,) 

(Remarks.)  When  abundant.  Specular  iron  is  a  valuable  and 
profitable  ore.  It  furnishes  good  iron,  both  cast  and  malleable ;  but 
the  latter  is  said  to  be  harder,  than  tliat  obtained  from  magnetic  iron. 

It  generally  yields  from  60  to  75  per  cent 

Subspecies  1.    Micaceous  Oxide  of  Iron. 

Macaeeoaiiron  onw  Kirwaru  Enen  glimmer.  fVerner,  Mie«eeont  SpecaUur  Iran.  JameiPH,  PhUUp** 
Le  Fer  vasttk.  Brochant,  Per  oUgitte  eeailleux.  Hauy,  BrongniartU  -  Mieteeooi  red  iroo  ore. 
AHUtu    Sebuppiger  Biutscein.  Hauttnanru 

Its  color  is  iron  black  or  steel  gray ;  but  its  streak  and  powder  are 
a  dark  cherry  red.  In  some  specimens,  however,  the  tinge  of  red  is 
visible  only  under  a  particular  incidence  of  light  Very  thin  laminee 
are  translucent,  and  sometimes  appear  deep  blood  red. 

Its  structure  is  foliated,  with  a' shining  metallic  lustre ;  the  laminse 
are  often  curved.  Its  specific  gravity,  sometimes  5.07,  is  stated  by 
Boumon  at  3.96. — It  is  less  hard,  than  common  specular  iron,  is  easily 
broken,  and  reduced  into  small  shining  scales;  indeed  the  friction  of  the 
finger  often  detaches  minute  particles,  which  are  unctuous  to  the  touch. 

It  occurs  in  masses,  composed  of  thin  shining  laminee  or  scales, 
applied  to  each  other,  and  sometimes  diverging  from  a  centre.  Some- 
•times  also  it  is  in  distinct  tabular  crystals.*  It  often  slightly  affects 
the  magnet,  especially  when  examined  by  double  magnetism. 

Its  laminse  are  not  flexible,  like  those  of  mica ;  and  its  specific 
gravity  is  greater  than  that  of  mica  or  graphite. 

*  Boamon  considen  this  ■  dittinet  ipeeiet,  in  whieh  tbe  iran  is  more  hi|^lf  oxidated,  than  in 
cmnraon  specular  iron.  He  says  the  primitive  form  of  its  crystals  u  a  cube,  that  its  hardness  and 
apccifie  granty  are  less,  and  its  powder  redder,  than  in  die  eofnmon  rariety,  and  that  it  ii  not 
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(G^logical  sitwition  and  LoaUiHes.)  It  occars  in  primitive  moun- 
tains, sometimes  on  the  surface  of  rocks,  or  on  other  ores  of  inm,  or  is 
disseminated  ;  sometimes  also  in  veins,  or  in  beds  or  masses  of  consid- 
erable size. — It  is  often  found  in  connexion  with  the  common  specular 
iron,  and  is  sometimes  associated  with  the  red  oxide  of  iron,  &c.  It  is 
sometimes  closely  allied  to  the  scaly  red  oxide  of  iron* 

In  the  United  States.  In  Missouri^  Madison  Coontj,  at  the 
Narrows,  near  the  St.  Francis,  in  a  vein  traversing  red  granite*  .  In 
Bellevue,  Washington  County,  Micaceous  iron  forms  a  ridge  from 
500  to  600  feet  high,  and  half  a  mile  long ;  it  is  in  shining  laminir, 
and  sometimes  associated  with  red  oxide  of  iron  and  quartz.  (Scao^i' 
CM  A  FT,) — In  Ftr^nto.— -In  Maryland,  near  Baltimore,  in  primitive 
rocks.  (Hat DBS.) — ^In  Pennsylvania,  Montgomery  County,  in  Upper 
Dublin,  in  hexagonal  tables.  (Conxav.) — In  Mw  Jeney^  near  Snake 
-  Hill,  north  from  the  Rariton,  in  gray  sandstone.  (Pjemce.}~^Iu  M» 
Fork,  at  Fort  Lee,  in  small,  shining  scales,  filling  cavities  in  cellnlar 
quartz.  It  resembles  black  mica,  and  b  neither  magnetic,  ner  salable 
in  acids,  unless  previously  heated  with  charcoal.  (Pierce  ^  TottMEr.) 
-—In  Connecticut,  at  New  Stratfordw-^In  Massachusetts,  at  Hawtey.^-- 
Also  at  Brighton,  Charlestown,  &c — In  Vermont,  at  Jaaaicaj— In 
Maine,  near  Belfast 

( Remarks.)  It  is  but  rarely  in  sufficient  quantity  to  be  explored 
by  itself.    It  yields  about  70  per  cent,  of  good  iron.  • 

Species  6.    RED  OXIDE  OF  IRON. 

Feroiud^  rouse.  Brongniart,    Rothebemtein.  Ji^emer.  Hatumann,    RcdimDore.  Jamem*.  PkBUpi. 
La  miiie  de  fer  rouge  Brochant,    Variety  of  Fer  oligiste.  Ilauy,    Variety  of  Red  iron  oftb  AUdm. 

In  this  species  the  iron  appears  to  be  more  highly  oxidated,  than 
in  either  of  the  two  preceding.  It  is  nearly  or  quite  destitute  of  mag- 
xietic  properties,  unless  examined  by  double  magnetism.  It  very 
seldom  exhibits  a  lustre  really  metallic ;  and  has,  in  fact,  more  of  an 
earthy,  than  a  metallic  aspect.  Though  never  crystallized,  it  often 
presents  some  imitative  form.  Its  texture  is  usually  fibrous,  or  com- 
pact ;  but  it  sometimes  occurs  in  a  loose  or  slightly  indurated  state. 

Its  external  color  is  red,  usually  more  or  less  mixed  witli  a  shade 
of  brown  or  gray;  but  its  streak  and  powder  are  always  red,* most 
frequently  blood  red,  sometimes  with  a  slight  tinge  of  brown  or  yellow. 
It  is  in  most  cases  perfectly  opaque.  Its  powder  is  fine,  and  very  hard, 
but  not  rough. 

Before  the  blowpipe,  on  charcoal,  it  grows  darker,  becomes  magnetic, 
and  even  acquires  polarity  ;  but  does  not  melt.  It  has  not  been  satis- 
factorily  analyzed ;  but  i^pears  to  be  nearly  a  pure  oxide  of  iron,  some- 
times contaminated  with  silex,  alumine,  lime,  or  oxide  of  manganese. 
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Var.  !•  SCALY  red  oxide  of  ihon.*  Its  color  nsuall  j  yaiies  between 
cherry  red  and  brownish  red,  and  sometimes  inclines  to  steel  gray.  Its 
surface  is  sometimes  irised.  Its  lustre  is  glossy,  and»  in  some  instances, 
nearly  metallic^ — ^It  is  unctuous  to  the  touch,  soils  the  fingers  strongly, 
and  leaTes  on  them  numerous,  little  spangles,  which  closely  adhere. 

It  occurs  in  crusts  or  masses,  more  or  less  friable,  and  composed 
of  minute  scales. — It  has  also  been  observed  in  little  translucid  plates, 
of  a  lively  red,  united  in  globular  masses,  in  cavities  of  the  red  hematite. 
CHAur.) 

This  variety  appears  to  difier  but  little  from  micaceous  oxide  of 
iron,  into  which  it  passes.  A  specimen,  analyzed  by  Henry,  yielded 
iron  66.0,  oxygen  28.5,  silex  4.25,  alumine  1.25. 

(Qtahgical  situation  mid  Localities.  Though  usually  in  primitive 
mountains,  it  has  been  observed  in  secondary  rocks,  and  even  upon 
Goak  Rarely  in  masses,  it  usually  appeal's  in  crusts  on  other  minerals, 
as  fl^iecalar  and  sparry  iron,  &c  and  is  even  intermixed  with  the 
micaceous  oxide.  It  is  often  associated  with  the  other  varieties  of 
the  red  oxide  of  iron,  quartz,  &c.— At  Sahla,  in  Henneberg,  it  occurs 
in  sufficient  quantity  to  be  smelted,  and  yields  good  iron.  (Jameson.) 
In  England  at  Ulverstone,  &c. 

In  the  United  States,  it  is  found  in  Pennsylvania,  at  the  Perkiomen 
lead  mine.  (CoNRAD.J^^ln  Onmectieut,  ai  Kent,  in  primitive' rocks. 
CGiAs.J 

£.  RED  HEMATiTE.t  Jameson.  KiRWAN.  Its  color  is  usually  brownish 
red,  often  with  a  tinge  of  steel  gray.  It  sometimes  inclines  to  blood 
red,  or  even  steel  gray,  especially  at  the  surface ;  indeed  the  surface 
is  sometimes  bluish  gray  with  considerable  lustre.  Its  streak  and 
powder,  however,  always  appear  nearly  blood  red. ' 

ItB  structure  is  always  very  dtstincUy  fibrous ;  &nd  the  fibres,  though 
sometimes  nearly  parallel,  almost  always  diverge  from  one  point  in  each 
concretion  toward  the  circumference ;  sometimes  they  even  radiate  from 
a  centre.  Its  lustre  is  either  glistening  and  slightiy  metallic,  or,  when 
ihe  fibres  are  very  delicate,  it  resembles  that  of  silk. 

It  is  solid,  and  has  sometimes  almost  the  hardness  of  quartz.    By 
friction  against  a  hard  body,  it  often  acquires  a  lustre  nearly  metallic. 
•  \\£  fragments  sometimes  resemble  splinters  of  wood. 

It  is  seldom  amorphous,  but  almost  always  in  concretions,  which  are 
vsoally  reniform,  sometimes  globular,  botryoidal,  stalactical,  or  cylin- 

*  Feroxid6  rouge  Iniaant.  Brofi^jorf.  RoUierdieDrahin. /f>rfi«r.  Scaly  Red  Iron  ore. /imur^M. 
mUipt.  F«r  oligute  Iuuauu  Hauy.  Red  Scaly  Iron  ore.  Aikin.  Sefaaamiser  Rotheneniteiii.  Uaua* 
mann. 

t  Fer  oxide  rouge  h^oaatite.  JBroffjfiiait.  Rother  glaskopr.  /f>r}irr.  VRkoMxtzwofit,  Bfchaia. 
F«r  oligiite  «iiicfeUono6. /favy.  Furig«rRei]ieMeniteiii»jtfati«iiiaiin.  Red  Hcaatite.  ^liA»fl.  Fibroui 
Red  Iron  ore.  PhiUifi*. 
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drical.  The  cyitndere  are  sometimes  aggregated.  In  iact»  its  lai^r 
masses  are  usually  composed  of  smaller  concretions^  which  are  some- 
times both  concentric  and  lameilar^^^lts  specific  gravity  extends  from 
4.74  to  5.00. 

A  specimen,  analyzed  by  Daubuisson,  yielded  oxide  of  iron  94, 
water  2,  stlex  2 ;»  98. 

(Geological  situation  and  Localities,)  It  occurs  chiefly  in  primitiye 
mountains,  but  sometimes  in  transition  and  secondary  rocks.  It  is 
found  in  veins,  of  which  it  sometimes  constitutes  the  greater  part,  or 
appears  in  cavities  only ;  also  in  beds  or  masses,  which  are  sometimes 
extremely  large.  It  is  usually  accompanied  by  the  compact  and  ochreous 
varieties  of  this  species. 

Though  not  very  common,  it  is  yet  found- in  large  quantities  in 
certain  countries,  as  Saxony,  Bohemia,  Lancashire  in  England,  &c. 

In  the  United  States.  In  Pennsylvania,  at  the  Perkiomen  lead  mine. 
(Wetherill.) — In  Connecticut,  2ii  Kent, in  primitive  rocks.  (Gmmms,) 

(Remarks.)  It  is  difficult  to  melt ;  but  yields  from  about  60  to  80 
per  cent  of  iron  of  excellent  quality,  whether  cast  or  foif;ed.  Hie 
English  plate  iron  and  iron  wire  are  prepared  chiefly  from  this  iron. 
— ^When  reduced  to  powder,  it  is  sometimes  employed  for  polishing 
other  metals. 

The  term  Hematite  is  derived  from  the  Greek  mftM,  Mood,  in  allusion 
to  the  red  color  of  this  mineral. 

3.  COMPACT  RED  OXIDE  OF  IRON.*  The  color  of  this  variety,  like  that 
of  the  preceding,  is  most  commonly  brownish  red,  often  with  a  mixture 
of  steel  gray ; — or  it  is  intermediate  between  dark  steel  gray  and  blood 
red ;  indeed  its  surface  is  often  a  dark  metallic  gray  with  a  shining 
lustre.  Its  streak  and  powder  are  blood  red. — Its  texture  is  compact, 
and  its  fracture  even  or  conchoidal,  sometimes  uneven  ;  it  is  dull,  or 
has  only  a  feeble  lustre.  Sometimes  it  possesses  a  slaty  structore.— It 
is  usually  a  little  less  hard,  than  the  red  hematite,  and  breaks  without 
difficulty..  It  is  sometimes  invested  with  a  coat  of  the  ochreous  variety, 
which  soils  the  fingers. 

It  occurs  in  amorphous  masses,  and  sometimes  under  imitative  forms, 
as  gh)bular,  reniform,  &c. — Sometimes  also  it  presents  false  crystals, 
whose  forms  are  p3rramidal  or  cubic,  derived  from  quartz,  sulphuret  of 
iron,  &c.  It  seems  probable,  that  the  sulphuret  of  iron  is  sometimes 
converted  by  decomposition  into  this  compact  red  oxide  ;  for  in  some 
of  these  cubic  crystals  a  portion  of  sulphuret  of  iron  is  found  at  the 
centre. — Its  specific  gravity  lies  between  S.42  and  4.23. 

*  Feroxid6rong«conipacte.  £r«n^larr.    Dichter  Rorhdscmtein.  IFIemer.  Hatunuuuu    Compaec 
nd  irouiione.  Kirwan.    Compact  Red  Iron  ore.  Jameson,  Aikin.  PhiUifit,    La  mine  de  fer  rouge 

coiniiavte.  Urochaht,    Fer  oiigUte  terreiuu  Hatty, 
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A  cubic  crystal  from  Thuringia  yielded  Qucholz  iron  70.5,  oiygen 
29^.  A  specimen,  analyzed  by  Lampadius,  yielded  oxide  of  iron  65 A, 
silex  20  J,  alumine  9.3,  oxide  of  manganese  2.7; =98.1. 

Its  Geological  situation  and  Localities  are  similar  to  those  of  the 
red  hematite,  already  mentioned.  It  is  often  associated  with  quartz 
and  homstone. — In  the  Fichtelberg,  near  Bareuth,  its  beds  separate 
into  columns,  like  basalt. 

It  the  United  States.  In  Mssouri,  at  the  head  of  Gasconade  river. 
(ScHooLciiAFT.)^^ln'Tennessee,  on  Elk  river,  very  hard  and  compact*- 
(Schoolcraft,) — In  *^^ew  Fork,  at  Canton,  St.  Lawrence  County. 
{Hall.  J 

It  passes  into  the  preceding  and  following  varieties  of  this  species, 
and  into  some  varieties  of  the  argillaceous  oxide  of  iron. 

It  commonly  yields  good  iron ;  its  forged  iron  is  somewhat  soft 

4.  ooHREY  RED  OXIDE  OF  IKON.*  (Red  ochre.)  Its  color  is  blood 
red,  sometimes  lively,  and  sometimes  it  is  brownish  red.  It  is  usually 
friable,  and  always  easily  reduced  to  powder.  Its  fracture  and  general 
aspect  are  dull  and  earthy.  It  strongly  soils  the  fingers,  but  is  not 
unctuous^  like  the  scaly  variety.  Its  specific  gravity  is  about  3.00. 
Seldom  in  large  masses,  it  usually  appears  on  the  surface  of  other  ores 
of  iron,  or  is  disseminated. 

It  never  effervesces  with  acids,  unless  from  accidental  mixture ;  and 
Jis  often  a  very  pure  oxide.    By  mixture,  however,  with  argillaceous 
earths,  it  gradually  passes  into  reddle,  bole,  &c. 

It  almost  always  accompanies  the  two  preceding  varieties,  and  is 
often  found  with  specular  and  sparry  iron.  In  its  purest  state,  it 
seldom  occurs  in  large  quantities. 

In  the  United  States,  this  ochre,  more  or  less  pure,  occurs  in  numerous 
instances,  and  sometimes  very  abundantly.  In  Ohio,  between  Wheeling 
and  ZanesvtUe,  it  occurs  in  beds  of  ferruginous  sandstone.  (Jirif^ATER.) 

(Uses  and  Remarks.)  It  melts  easily,  and  furnishes  a  soft  and  very 
good  malleable  iron. — When  purified  by  agitation  in  water,  it  constitutes 
an  important  paint  for  many  purposes.  It  may  be  made  to  assume 
various  tints  of  red,  by  changing  its  state  of  oxidation  by  the  action 
of  a  mild  heat. — To  this  variety  belongs  the  pigment,  called  Indian 
red,  brought  from  the  isle  of  Ormus,  in  the  Persian  gulf. 

Haily  has  arranged  this  species  under  specular  iron,  (Fer  oligiste). 
Indeed  the  crystals  of  the  latter  are  sometimes  found  adhering  to  the 
sides  of  cavities  in  the  former ;  and  some  specimens  of  the  red  oxide 
divide  into  rhombs,  slightly  acute,  resembling  the  primitive  form  of 
specular  iron. 

*  7er  ox>d6  rouge  oereox.  Brtignlart.  Odlricher  RothdttnftebLi  Werner,  Hmumaniu  Red 
odire.    Kirvran.  Jameioth  Aikin,  FhilUfii,   Fcr  oUgitte  terreuv.  Hauy, 
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The  Red  oxide  of  iron  is  rare  in  Norwaj,  Sweden,  Bmbma,  and 

Hungary.  (Jambsos.) 

Species  7.    BROWN  OXIDE  OP  IRON. 

Fcr  oxidfc  br^.  Ertmgniart,     BrMmatiieiifteiii.  Werner*     La  Bfine  de  fee  braiM.  BntehMU   Wtt 

oxid^  nilriguieiu:*  Havy.    Brown  Iron  ore.  Aikin.  PkUUpt, 

Hydrate  of  Iron, 

This,  like  the  preceding  species,  is  destitute  of  a  lustre  strictly 
metallic;  and  its  general  aspect  is  stony  or  earthy.  Its  preTailing 
color  is  brown,  usually  deep,  sometimes  blackish  brown,  and  sometimes 
with  a  strong  tinge  of  yellow.  Its  powder,  however,  is  brownish  yellow, 
or  yellowisli  brown.  Tbis  powder  is  less  fine,  and  less  bard,  than  that 
of  tlie  red  03ude  of  iron. 

It  is  frequently  amorphous,  sometimes  in  an  earthy  state,  and  oAen 
presents  certain  imitative  forms;  indeed,  according  to  Haiiy,  it  is 
sometimes  crystallized  in  cubes.  The  texture  of  its  masses  is  compact 
or  fibrous. 

Its  s|)ecific  gravity  varies  from  3.40  to  4«0£.  With  a  weak  and 
delicate  needle  some  specimens  discover  magnetic  polarity ;  but,  in 
general,  it  is  scarcely  sensible,  unless  by  double  magnetism. 

(Chemical  characters.)  Most  of  its  varieties  become  reddish  or 
reddish  black  by  calcination.  It  is  infusible  by  the  blowpipe ;  bu^  on 
charcoal,  it  acquires  more  or  less  of  polarity.  According  to  Danbois- 
son,  it  is  essentially  composed  of  oxide  of  iron  85,  water  15,  being  in 
fact  a  Hydrate  of  iron. — It  is,  however,  never  pure,  but  contains  more 
or  less  of  the  oxide  of  manganese,  silex,  and  alumine. — He  also  includes 
under  the  same  name  the  nodular,  granular,  and  bog  ore  varieties  of 
the  following  species.  (See  analyses  under  the  several  varieties.) 

The  color  of  its  powder,  sufficiently  distinguishes  it  from  the  pre- 
ceding  species. 

Var.  J.  SCALY  BiiowN  oxiDF.  OF  iKON.^  Its  color  is  brown,  some- 
times inclining  to  steel  gray.  It  is  nearly  or  quite  friable;  and,  though 
sometimes  in  small  masses,  usually  occurs  in  crusts.  It  presents 
small  scaly  particles  witii  a  glistening  lustre,  somewhat  metallic.  It 
is  unctuous  to  the  touch,  and  soils  the  fingers. 

It  is  usually  found  in  cavities  of  the  hcmatitic  variety. 

2.  HEMATiTic  BROWN  OXIDE  OF  iRON.t  (Browu  hematite.)  Its  true 
color  is  often  nearly  clove  brown  ;  but  it  varies  from  blackish  or  blaish 
brown  to  yellowish  brown  or  brownish  yellow.    Its  surface  is  often 

*  Brown  scaly  Iron  ore.  Kirwan.  Bnmner  dsennhm.  Werner,  Setly  bnwn  Iron  ore.  Aikin. 
Thmps. 

t  Brauncr  ^laskopf.  Werner.  Brown  hematite.  Kirwan.  Aikin.  Fer  oxid6  bnin  fibmn.  Ar*  v 
miart.    Fer  oxide  Mnuitite.  Uatty.    Faviger  BmuKttenttda.  Httuemtmn,   Fibroin  Bromn  Iran  ore. 

Jamtton,  PfnHipu 
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tirnished  |  hence  it  is  sometimes  steel  graj,  irised>  or  Teltet  Mack  f 
indeed  some  specimens  seem  to  be  covered  with  a  beautiful,  shining^ 
black  Tarnish.  But  its  streak  and  powder  are  always  very  nearly 
brownish  yellow*  Its  external  lustre  is  considerable^  sometimes  splen- 
dent^-^It  is,  in  general,  perfectly  opaque. 

Its^  structure  is  always  fibrous ;  and  the  fibres,  either  straight  or 
curved,  are  sometimes  extremely  delicate  and  close.  Though  some- 
times parallel,  they  usually  diverge,  or  even  radiate  from  a  jcentre.  Ita 
lustre  is  variable,  but  commonly  glistening,  and  either  silky  or  resinous. 

This  variety,  seldom  amorphous,  presents  a  great  number  of  imitative 
forms.  Thus  it  occurs  reniform,  stalactical,  dendritic,  cylihdrical,  coral- 
loidal,  tuberous,  botryoidal,  &c.  The  cylinders  are  sometimes  aggregated 
in  rows/    Its  masses  often  present  concentric,  lamellar  concretions. 

It  is  less  hard,  and  more  easily  broken,  than  the  red  hematite ;  and 
sometimes  presents  a  conchoidal  fracture  in  one  direction. 

According  to  Daubuisson,  it  contains,  on  a  mean  of  two  analyses, 
oxide  of  iron  80.5,  water  14,5,  oxide  of  manganese  2.0,  silex  2.0;a99. 

fGkdogical  8ituaHon.J  This  ore  occurs  in  primitive,  transition, 
and  secotidary  rocks.  It  exists  in  veins,  beds,  or  masses,  and  accom- 
panies the  compact  Variety,  in  the  cavities  of  which  it  is  often  found. 
It  often  accompanies  sparry  iron* 

(Localities.)  It  is  abundant  in  Bohemia,  Saxony,  Nassau,  Henne* 
bei^  &C. 

In  the  United  States.  In  Arkansas  Territoryy  5  miles  north  from 
Strawberry  river,  in  Lawrence  County,  it  occurs  stalactical,  reniform* 
&C.  (Schoolcraft.) — In  Illinois,  Gallatin  County,  on  Peter's  creek* 
17  miles  from  Shawneetown,  and  at  tiie  Three  Forks  of  Grand  Pierre 
creek,  in  considerable  quantities,  f  Jess  up.  J — In  Virginia^  on  the 
Shenandoah^ — In  Maryland^  fine  specimens  are  found  17  miles  from 
Baltimore.  (U  at  den,) — In  Femisylvania,  stalactical  in  a  cavern  at 
Messersburgh. — Also  at  Jenkintown,  Montgomery  County,  stalacticid 
and  mammillary,  very  beautiful.  (Conrad,) — Also  near  Lancaster. — 
At  the  Perkiomen  lead  mine,  it  is  mammillary,  and  covers  crystals  of 
quartz.  (Schaeffer.) — At  Upper  DubKn,  it  is  often  in  geodes,  the 
interior  of  which  is  botryoidal,  mammillary,  or  stalactical,  and  black. 
(Lea.) — In  JVVir  Jersey,  in  the  northern  parts  of  Burlington  County, 
mammillary,  and  ploughed  up  in  the  fields.  fWooDBRiDGE.J'-'^ln 
JCew  Fork,  on  FUaten  island,  in  detached,  stalactical  or  mammillary 
concretions,  blackish  brown,  often  with  a  shining  surface,  f  Pierce  ^ 
Tor  RET.  J — In  Connectieut,  at  Salisbury,  associated  with  the  other 
varieties  of  the  Brown  oxide.  It  is  often  in  stalactites  of  uncommon 
beauty,  whose  exterior  presents  a  strong  gloss.  It  is  sometimes  invest- 
ed with  a  delicate  sooty  coat,  which  appears  to  be  oxide  of  manganese,. 
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The  ore  is  embraced  in  clay,  which  forms  a  bed  in  the  side  of  a  hill  of 
moderate  elevation  ;  but  the  surrounding  country  is  pnmitive*  having 
mica  slate  for  its  basis.  This  mine  has  been  open  about  70  years,  and 
the  ore  is  still  very  abundant  Also  at  Kent,  where  it  occurs  stalac- 
tical,  mammillary,  &c.  It  is  contained  in  clay,  which  forma  a  bed  in 
gneiss,  the  only  rock  in  the  immediate  vicinity*  The  iron*  obtained 
from  this  ore,  is  said  to  be  more  brittle,  than  that  from  Salisbury.  The 
clay  of  this  bed  and  that  of  Salisbury  exhibits  various  colors,  and  vrill 
undoubtedly  furnish  valuable  pigments.  (8illima».)  The  ore  from 
Salisbury  supplies  the  Salisbury  and  Ancram  furnaces,  and  yields  some 
of  the  best  iron  in  the  United  States.  (Ojbbs.) — In  Bhode  Idandt  at 
Scituate. — ^In  Vernumt,  at  Monkton. — Also  at  Bennington,  where  it  is 
associated  with  earthy  oxide  of  manganese.  The  ore  is  covered  by  a 
stratum  of  sand,  containing  numerous  quartzy  pebbles ;  and  yields  on 
an  average  about  S3  per  cent,  of  iron.  (Hall.) — In  JV*etr  Hampskiret  at 
Chesterfield,  on  W^t  River  mountain,  in  mica  slate ; — also  at  Pembroke. 

fBemarks.J  It  is  a  very  fusible  ore,  and  commonly  yields  from 
40  to  60  per  cent  of  iron.  Its  cast  iron  is  ordinarily  inferior  to  that 
obtained  from  the  red  oxide  of  iron.  Its  forged  iron  is  hard,  vety 
malleable,  and  furnishes  excellent  sleel.  Indeed  the  Brown  Hematite 
may  be  converted  into  steel  at  about  the  same  expense,  as  into  bar  iron. 
In  this  way  much  of  the  German  steel  is  manufactured. 

3.  ooMPAOT  BROWN  OXIDE  OF  iR'ON.^  Its  color  is,  in  general,  nearly 
clove  brown,  either  light  or  dark,  sometimes  passing  to  blackish  brown, 
and  sometimes  the  brown  is  mixed  witli  yellow  or  even  steel  gray.  Its 
surface  is  sometimes  reddish ;  but  its  streak  and  powder  are  yellowish 
brown,  sometimes  passing  to  ochre  yellow. 

Its  texture  is  compact,  and  never  fibrous,  like  tlie  preceding  variety. 
According  to  Brongniart,  its  structure  is  sometimes  slaty. — Its  fracture 
is  commonly  even,  sometimes  a  little  conchoidal,  and  also  passes  to 
uneven  or  earthy.    It  is  dull,  or  has  only  a  glimmering  lustre. 

Though  usually  in  amorphous  masses,  it  sometimes  assumes  certain 
imitative  forms,  as  reniform,  botryoidal,  cylindrical,  cellular,  stalactical, 
&c. — It  is  sometimes  pseudomorphous,  presenting  itself  in  cubes,  or 
dodecaedrons  with  pentagonal  faces,  derived  from  pyrites. 

It  is  usually  less  hard,  than  tlie  brown  hematite ;  and  its  specific 
gravity  is  between  3.4  and  3.7. 

A  mean  of  three  analyses  by  Daubuisson  gives  oxide  of  iron  82.0, 
water  11.3,  oxide  of  manganese  0.3,  silex  £.6; =96.2.  Hie  proportion 
of  manganese  is  in  some  specimens  considerably  greater ;  indeed  this 
ore  sometimes  passes  by  insensible  shades  into  the  oxide  of  manganes^e. 

*  Fer  oxide  brun  compacte.  Brongniart,  Dichter  bnim  cnciMtein.  fTerner,  CoiB]Mct  broMrm 
ironitoiic.  Kinvan.    Compact  Brown  Iron  ore  Jamcf^R.  Aikin*  ^MUipt,    GcmdmerBnuuiaMiKtciB. 

Itausniami.  , 
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Its  OedU^ical  characters  and  LocalUieB  are,  in  general,  the  same 
as  these  of  the  preceding  varietj,  with  which  it  is  osuaily  connected. 
It  is,  however,  much  more  abundant;  and  is  found  in  veins,  beds,  and 
masses,  which  are  often  very  large.  It  sometimes  forms  the  substance 
of  certain  fossils,  such  as  madreporites,  &c. 

Both  the  compact  and  hematitic  varieties  are  very  often  accompa- 
nied by  the  ochrey  brown  oxide  of  iron. 

In  the  United  States  ;  in  Maryland^  on  the  Blue  Ridge,  at  Mount 
Alto,  Hughe's  mine,  it  occurs  in  stalagmites,  or  very  beautifully 
dendritic,  resembling,  in  large  masses,  a  grove  of  treea*  (HjrDBNj 
— In  Massadiusetts,  at  Dalton,  incrusting  rocks. 

This  variety  is  much  explored ;  and  yields  about  50  per  cent,  of 
good  bar  iron. 

4.  ocRUEY  BROWN  OXIDE  OF  IRON.*  (Ycllow  ochre.)  Its  color  is 
yellowish  brown  of  different  shades,  sometimes  inclining  to  ochre 
yellow,  and  sometimes  to  brown.  It  occurs  in  dull,  earthy  masses, 
which  are  nearly  or  quite  friable,  and  strongly  soil  the  fingers. 

It  contains  oxide  of  iron  83,  water  12,'8ilex  5.  (Daubuisson-)'^ 
Though  it  sometimes  reddens  when  slightly  heated,  it  never  assumes 
a  lively  red,  like  yellow  eartli,  from  which  it  is  hereby  distinguished. 

It  usually  accompanies  the  two  preceding  varieties,  and  is  often 
found  with  sparry  iron. 

In  the  Vmted  States  ;  in  Vermont,  at  Pittsford,  it  occurs  in  beds 
and  veins  in  limestone.  It  is  explored,  and  yields  about  25  per  cent 
of  iron.  (Hall.) 

The  preceding  species,  which  is  abundant  in  Germany,  France,  &c. 
is,  according  to  Werner,  rare  in  Norway,  Sweden,  and  BLussia. 

Species  8.     ARGILLACEOUS  OXIDE  OF  IRON. 

In  this  species,  the  oxide  of  iron  is  united,  either  by  mixture  or 
combination,  with  several  other  substances,  but  principally>rith  clay, 
which  is  composed  of  silex  and  alumine.  Its  varieties  are  so  numerous, 
that  it  is  impracticable  to  give  any  general  characters,  which  wil!  be 
useful. 

Var,  1.  COLUMNAR  ARGILLACEOUS  OXIDE  OF  iRON.t  This  Variety 
occurs  in  masses,  composed  of  little  prisms  or  columns,  either  straight 
or  curved,  often  long  and  slender,  and  aggregated  almost  always  par- 
allel to  each  other ;  sometimes,  however,  they  diverge.  They  separate 
easily;  and  are  sometimes  articulated,  like  basalt. 

*  Fer  oxiOk  bran  oereu.  Bmgnlart,  Ocbrieber  Bcumelienilieio.  Wtmer,  Bmuwmnn,  Odirey 
Brawn  Iron  ore.  /ameiwi.  AUtUu  PhUUpt, 

t  Sunglielier  thondicniteui.  fTerner.  Columnar  Red  CUgr  Iron  ok.  J&mewi,  Fer  oUpito 
^llAire-coqjoint.  Hauy,  ColOBunr  Cbty  inftnomt^  AOrift  jPiMU^  Stmglidier  rotliev  Ukonei- 
Btttunottna 


1 1  is  rery  brittle,  and  presenU  a  doll,  fine  gnined,  earUij  liictore. 
It  adiiere^  to  the  lip. 

Its  color  varies  from  cherrj  red  to  a  deep  brownish  or  erca  Uackish 
red,  bomctimes  with  a  tin^  of  jellott'.  lu  rtreak  and  powder  are  also 
re<l.  Its  specific  gravitv  is  between  3.4  and  4i);  and  it  is  sonctiiBes 
magnetic,  especially  bj  double  magnetism. 

A  specimen  yielded  Brocchi  oxide  of  iron  5QXI,  water  ISA  aki 
S0..7,  alamioe  7.0;sl00^. 

It  occurs  in  secondary  rocks,  particularly  in  stratified  aigiliaceoas 
bedita  It  .is  frequently  in  the  vicinity  of  earths,  exposed  to  snbtemneons 
fires,  to  the  action  of  wlii6h  its  structure  has  been  attribnted.  Bat  it 
also  occurs  in  situations,  where  such  fires  do  not  appear  to  have  exbted, 
as  in  the  island  of  Arran,  &Cd— >It  occurs  in  Bohemia  and  other  parts  of 
Germany^— In  England,  near  Wednesbury,  its  columns  are  coated  with 
pyrites  in  the  interior  of  small,  lenticular  masses.  (PaiLLiPS.) 

In  the  United  States*  In  JSHew  Jenejf^  at  the  Naresink  HiUsb«« 
In  JV>tr  Fork,  on  Long  island,  near  Plandome,  in  small  celuuis. 
(MiTCHiLL.) — ^In  J^asaaehu$ettBt  at  Gayhead,  in  Martha-s  Vineyard. 

It  is  a  rare  Tarietyt^but  is  sometimes  explored. 

2.   GRANULAB  ARGILLACEOUS  OXIDE  OF  IRON.*       This  Varietj  OOCBTS 

in  small  masses  or  grains,  nearly  or  quite  spherical,  and  often  equal  in 
size  to  a  pea,  or  still  laiger.  These  globules  are  composed  of  thi^  con- 
centric layers,  which  decrease  in  density  as  they  approach  the  centre; 
The  exterior  layers  are  compact,  and  present  an  even,  glistening  finc- 

ture  with  a  resinous  lustre,  whereas  the  centre  of  the  grain  is  almost 
always  friable,  and  has  a  dull,  earthy  fracture.  Tliey  are  easily  broken, 
and  may  be  cut  by  a  knife.  Their  specific  gravity  is  between  S.14 
and  3.40. 

Tlieir  true  color  is  yellowish  brown,  light  or  dark,  and  sometimes 
even  blackisli  brown ;  their  streak  also  is  usually  yellowish  brown ;  but 
the  color  of  the  surface  is  often  altered  by  the  earth,  which  unites  them. 

It  is  composed,  according  to  a  mean  of  two  analyses  by  Daubuisson, 
of  oxide  of  iron  71-5,  water  14.5,  oxide  of  manganese  0.5,  silex  7.5,  alu- 
mine  3-5  ;=r97.5.  Another  analysis  by  MoUinghof  gives  oxide  of  iron 
60,  water  15,  alumlne  13,  silex  12, — According  to  these  analyses,  this 
variety  evidently  belongs  to  the  brown  oxide,  or  hydrate  of  iron. 

These  grains,  sometimes  solitary,  are  generally  united  by  a  ferruginous 
cement,  either  argillaceous  or  calcareous,  which  adheres  to  their  suriace. 

C  Geolojpcal  situation  and  localities.)  This  variety  is  found  in 
secondary  rocks ;  and  exists  in  beds,  or  in  masses,  deposited  in  fissures 

•  nohnrrz.  H'erncr,  Pm  ore.  Jameton,  Puiform  or  f^nmnkr  iron  stone.  9Cirwan,  Frr  oxid* 
rubisini'ux  i;;lobQlilbnne.  Hawj,  Fer  oxide  brun  snmoleas.  Bmgniart.  Hj-dnte  of  Iron.  Dan^*- 
.-•j».   Pmform  Clay  imutonc  Mkin.  PMittpi.  forniecr  gflbn  t^mdwostda.  Hautmnah 
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or  hoUowflft  Hence  it  is  often  found  in  calcareous  rockt,  which  are  8o 
frequently  traversed  bj  fisaures^  or  contain  cavitiea.  It  ia  sometimes 
embraced  in  beda  of  clay,  lying  over  compact  limestone;  and  sometimes 
its  beds  are  immediately  under  the  soil^— It  has  been  remained,  tiiat 
the  grains  of  the  same  locality  are  nearly  of  equal  size. 

Sometimes  it  contains  fossil  shells,  penetrated  by  the  oxide  of  iron. 

This  ore  is  abundant  in  some  countries,  particularly  in  France, 
Switzerland,  and  some  parts  of  Germany. 

In  the  United  States.  In  J>fht  Jersey^  in  the  southern  part  of  the 
State,  in  a  ferruginous  clay.  (WooDBMiDGB.)'^At  the  southern  part 
of  Ppmpton  plain,  it  is  explored,  and  mixed  with  harder  oxides  of  iron. 
(^Pi£«r£.J— -In  ^ew  Fork,  near  Rome,  associated  with  secondary 
limestone.  ^6/aas.^— Also  on  Staten  island,  where  it  sometimes  forms 
extensive  beds.  (Piercb,) — In  ConnectieuU  at  Salisbury. 

(Mtmarks.)  This  ore  is  easily  explored  and  worked,  and  sometimes 
yields  from  SO  to  40  per  cent.  But  it  is  obvious,  that  the  result  must 
depend  much  on  the  quantity  of  cement.  The  iron,  which  it  yields, 
is  sometimes  very  brittle,  in  consequence  probably  of  containing  the 
phosphate  or  phosphuret  of  iron ;  the  phosphorus  being  derived  from 
the  animals,  whose  remains  appear  in  this  ore. 

d.  LSirrxcuLAR  ARGILLACEOUS  OXIDE  OF  IRON.*  This  vadcty  differs 
but  little  from  the  preceding.  Its  masses  are  composed  of  very  minute 
distinct  concretions,  sometimes  round  or  granular,  but  more  frequently 
lenticnlar  or  flattened*  It  is  easily  broken ;  and  its  fracture  has  a 
moderate  lustre,  somewhat  metallic^ — Its  colors  are  brownish  red, 
yellowish  or  blackish  brown,  and  sometimes  steel  gray.  The  color  of 
its  streak  varies  but  little  from  that  of  the  mass.  Its  specific  gravity 
ia  between  3.0  and  3.8. 

A  apecimen  fron^  Radnitz  yielded  Lampadius  oxide  of  iron  64.0, 
water  5.0,  aiumine  33A  silex  7.5  ;»99.5.  In  a  specimen  from  Daubs, 
Danbuisaon  found  peroxide  of  iron  73,  water  14,  silex  9,  oxide  of  man- 
ganese 1  ;ai97. 

It  occurs  in  masses  or  beds  in  amygdaloid,  sandstone,  shell 
limestone,  and  in  alluvial  deposite. — ^Fossil  shells  are  not  uncommon 
io  this  ore. 

In  the  United  States  ;  in  JWir  Fork,  Ontario  County,  at  Ontario, 
TVilliamson,  &c.  it  occurs  in  insulated  masses  or  extended  beds,  in 
alluvial  deposite.  It  often  contains  very  perfect  fossil  shells;  and 
yields  about  30  per  cent  of  iron.  (M^^ab^  Eatov.) 

It  ordinarily  melts  with  ease,  affording  from  30  to  even  GO  per  cent. 
of  good  iron. 

*  limcnfomuger  thoneiacfHtein.  Iterncr,   Lcnticnlar  Red  Clay  Iron  ore.  Jameim.    Fer  oxide 
pnmAtsBu  Brtngnlvrt.   Lcntietiltr  Cto j  iravtoiMi  AUtln.  PhflUpf, 
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4.  NODULAR  ARGILLACEOUS  OXIDE  OF  IRON.*  This  rentriLable  ¥t- 
riety  occurs  in  masses,  varying  from  the  size  of  a  walnut  to  that  of  a 
man's  head.  Their  form  is  spherical,  oval,  or  nearly  reniform,  or  some- 
times like  a  parallelepiped  with  rounded  edges  and  angles.  They  have 
a  rough  surface,  and  are  essentially  composed  of  concentric  layers. 

These  nodules  often  embrace  at  the  centre  a  kernel  or  nucleus, 
sometimes  moveable,  and  always  differing  from  the  exterior  in  color, 
density,  and  fracture.  In  this  case,  the  color  near  the  exterior  if 
ordinarily  brown  or  dark  yellowish  brown ;  but  within,  it  becomes  paler 
or  more  yellow,  and  at  the  centre  is  sometimes  ochre  yellow^— TIk 
texture  of  the  exterior  is  compact  and  solid ;  but  the  density  gradually 
diminislics  to  the  centre,  which  has  an  earthy  texture.  Sometimes  there 
is  a  cavity  at  the  centre,  either  empty,  or  partly  filled  with  sand,  or  a 
friable,  yellow  earth,  which  is  moveable. — ^Tlie  fracture  toward  the 
surface  is  even,  or  nearly  conchoidal,  and  sometimes  glistening;  bat 
near  the  centre  it  is  dull,  and  earthy. 

Its  specific  gravity  is  about  Q,57 ;  and  its  hardest  parts  are  some- 
times difficultly  scraped  by  a  knife. 

According  to  a  mean  of  two  analyses  by  Daubuisson.  it  is  composed 
of  oxide  of  iron  77.0,  water  13.5,  oxide  of  manganese  1.0,  sHex  &Q, 
alumine  0.5  ;ss98.    Like  the  brown  oxide,  it  is  a  hydrate  of  iron. 

(Geological  situation  and  Localities.)  This  ore  occurs  in  beds  of 
ferruginous  clay  in  secondary  rocks,  and  sometimes  in  alluvial  deposites 
of  clay,  loam,  or  sand.  In  France,  it  has  been  found  in  banks  of  sand, 
which  cover  beds  of  yellow  earth,  or  even  in  the  interior  of  tiiese  beds. 
(Sage.)     It  occurs  also  in  England,  Scotland,  Germany,  &c. 

In  the  United  States.  In  Maryland,  it  forms  extensive  beds  S  milei 
S.  and  W.  from  Baltimore.  The  nodules  are  composed  of  concentric 
layers,  between  which  very  beautiful,  dark  brown,  lenticular  crystals 
of  sparry  iron  are  sometimes  found.  These  crystals  are  very  minute, 
occur  in  druses,  and  give  to  the  surface  the  rich  aspect  of  velvet 
(OiLMOR.  Sti.LiMAji.)  These  nodules  are  by  some  referred  to  the 
common  variety  of  Argillaceous  oxide  of  iron.— Also  at  Bomb  Shell 
hill,  near  Bladensburg,  in  nodules,  which  are  sometimes  perfectly 
globular,  and  vary  from  2  to  8  inches  in  diameter.  When  broken,  the 
crust  has  a  metallic  aspect;  and  the  interior,  sometimes  filled  with 
oxide  of  iron,  more  frequently  contains  a  fine  sand.  When  exposed 
to  a  strong  heat,  these  nodules  burst  with  explosion.  (Hatdeh.J — In 
Massachusetts,  near  Plymouth. 

(Bemarks*)  This  ore  is  frequently  worked,  and  yields  very  good 
iron. To  tlie  hollow  nodules  containing  a  moveable  nucleus,  the 

*  Nodolar  Iron  ore.  Kinonn,  FJtenniere.  Werner,  Renifbrra  Brown  Clay  Iitm  ore.  JmmeMtu 
Fn-  oxid6  geodique.  Hauy,  Fer  oxid^  bran  Atite*  Br^ngnUtrt,  HTdnte  of  iron.  X)»ii6irfiftii.  VariffCy 
6f  Clay  ironstone.  Aikin.  Phillips, 
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ancients  gave  the  name  of  Eagle  stones  from  an  opinion  tKat  this  bird 
transporteil  them  to  its  nest  to  facilitate  the  laying  of  its  eggs.— 
Nothing  very  satis&ctory  can  be  saifl  on  the  manner,  in  which  these 
nodules  have  been  formed. 

Those  spheroidal  masses,  composed  of  concentric  layers,  alternately 
lirown  and  compact,  yellow  and  friable,  which  are  sometimes  found  in 
ferruginous  marl,  may  be  referred  to  this  variety. 

5.  COMMON  ARGILLACEOUS  oxiD£  OF  luoN.*  Its  more  commoR 
colors  are  gray,  yellowish,  bluish  or  reddish  gray,  brown,  yellowish  or 
reddish  brown,  and  sometimes  brick  red.  By  exposure  to  die  air  its 
paler  colors  often  become  darker. 

It  has  usually  an  earthy  aspect,  but  is  sometimes  considerably  com- 
pact, or  has  a  slaty  structure.  Its  fracture  is  dull,  earthy  or  uneven, 
and  sometimes  even,  or  a  little  conchoidal^— It  is,  in  general,  easily 
cut  by  a  knife,  or  broken,  but  is  sometimes  considerably  hard.  It 
usually  adheres  somewhat  to  the  tongue,  and,  when  moistened,  often 
yields  an  argillaceous  odor.  Its  specific  gravity  varies  from  2^3  to  3.47. 

It  occurs  in  amorphous  or  tabular  masses,  and  sometimes  in  nodules. 

.  Before  the  blowpipe  it  blackens,  but  does  not  melt.     In  a  specimen 

from  Bohemia,  Lampadius  found  oxide  of  iron  39,  water  9,  alumine  40, 

magnesia  6,  silcx  5,  sulphur  1. — Some  specimens,  referred  to  this 

variety,  have  been  found  to  contain  carbonic  acid. 

It  sometimes  resembles  compact  limestone  or  indurated  clay,  but' 
has  a  greater  specific  gravity. 

( Oeoloffical  situation  and  Localities. J  This  ore  occurs  in  beds, 
veins,  or  in  insulated  masses,  or  in  nodules  considerably  large  in 
argillite,  shale,  bituminous  shale,  sandstone,  &c  Hence  it  is  often  in 
the  vicinity  of  coal  mines.  It  sometimes  presents  vegetable  impres- 
aions ;  and  sometimes  forms  the  substance  of  organic  remains. 

Sometimes  its  masses  arc  traversed  by  interstices,  filled  with  car- 
bonate of  liq^e,  carbonate  of  iron,  &c.  thus  forming  a  variety  of  Septaria. 
(See  Septana  under  Marl.) 

The  Fer  oxide  cloisonne  of  Haiiy,  which  presents  flattened  sphe- 
roidal masses,  divided  into  prisms,  or  into  polygonal  cells  by  partition!), 
may  be  referred  to  this  variety. 

This  ore  is  abundant  in  England  and  Scotland,  particularly  in  the 
vicinity  of  coal  mines. 

In  the  United  States,  it  occurs  in  a  number  of  places,  in  some  of 
which  it  is  worked.  In  Maryland,  on  the  west  side  and  at  the  foot  of 
the  South  Mountain,  extending  from  the  Potowmac  into  Pennsylvama. 
It  is  usually  imbedded  in  a  ferruginous  clay;— also  in  Harford 

*  Gcmeioer  thoneiie&itein.  Werner.    Common  Brown  Cky  Iron  on.  Jametmu    Common  atsUIa- 
OMQi  LroA  ore  Kirjptm*   Vvs  tcrreos  argilciu  oomiaim.  BrongniarU   Clay  iroutone.  MMn.  tfMUp*. 


613  AftGtLLAOBOUS  OU0E  Of  UU>K. 

Count  J.  fH AT  DEN. J — In  Pennsglwrnia,  it  is  irorked  in  the  Counties 
of  Fayette,  All^hanj,  &Cd — In  Ohiot  in  several  parts  €i  the  State. 

This  Tarietj  yields  from  30  to  40  per  cent  irf  iron. '  It  sometimeft 
passes  into  the  compact  brown  oxide  of  iron. 

jASPBRY  ABOiLLAOEOus  OXIDE  ,GF  IRON.*  This  subTarictj  is  bniwnish 
red^  reddish  or  yellowish  brown,  and  has  the  external  aspect  of  Jnper. 
It  is  opaque,  and  has  a  flatly  conchoidal  or  an  even  fractare,  with  a 
feeble  lustre.  It  yields  to  the  knife  with  some  difficulty.  Its  specific 
gravity  is  3.19. 

In  Austria,  at  Fischau,  it  is  associated  with  seoondarj  rocks^— In 
England,  it  occurs  at  Billingsly ; — and  in  Cornwall,  it  is  Gonnected 
with  jasper.  (Fhillips^J 

6.  BOG  0B£.t  This  ore  presents  considerable  diversity  of  texture^ 
fracture,  and  color  in  the  same  bed,  or  even  in  the  same  specimca.  It 
sometimes  resembles  the  ochreous  and  compact  brown  o]ddes  of  iroSi 
and  might,  in  some  instances,  be  mistaken  for  a  scoria. 

Its  prevailing  colors  are  yellowish  brown,  light  or  darkt  brownisli 
yellow,  brown,  blackish  or  reddish  brown. 

It  occurs  in  amorphous,  rounded,  or  tuberous  masses^  wUck  are 
very  seldom  compact  and  homogeneous,  being  almost  always  csmW* 
porous,  or  cellular.    It  appears  also  in  crusts  or  grains. 

Sometimes  it  is  nearly  or  quite  friable,  soils  the  fingeri,  and  kua 
dull,  earthy,  or  uneven  fracture* — Sometimes  it  is  more  compact  and 
solid,  but  still  easily  broken,  and  its  fracture  becomes  nearlj  even,  cr 
flatly  conchoidal  with  a  resinous  lustre  more  or  less  shiningw— Some- 
times indeed  the  same  specimen  presents  a  number  of  compact^ 
undulated  zones  with  a  shining  fracture,  while  the  intermediate 
portions  are  friable  and  ochreoUs.  Its  specific  gravity  is  variable, 
sometimes  2.94. 

According  to  Daubuisson,  it  is  composed  of  oxide  of  iron  61,  water 
19,  oxide  A  manganese  7,  silex  6,  alumine  3,  phosphoric  acid  5L5  ;a97i5. 
Sometimes  also  chromic  acid,  magnesia,  or  lime  is  present.  Tlte 
phosphoric  acid  is  derived  from  vegetables. 

(Oeological  remarks.)  Bog  ore  is  found,  often  abundantly,  in  low 
places  in  alluvial  deposites,  or  in  marshy  or  swampy j;roi||id8,  or  even 
under  water,  as  on  the  bottom  of  ponds.  When  in  meadows  or  odier 
low  grounds,  it  often  lies  immediately  under  the  soil,  but  sometiaiei 
alternates  with  beds  of  clay  or  sandstone* — The  interior  of  its  cells  b 
sometimes  lined  with  a  blue  phosphate  of  iron.  It  often  embraces  the 
remains  of  vegetables,  or  shells. 

*  Jaspmrtigvr  thondsemtdii.  Werner.  Jaspery  Red  Clay  Iron  ore.  Jamenn. 
t  RaKBctensteiB.  Werner.   Bq^  Iron  ore.  Jamewn.  Aikln.  PhUtipt.    Lowind  Iroa  of*.  JOr- 
wtfi.   Fer  tcneos  liaiQBeas.  Mr^ngnkart.   Hydrate  of  inn.  DmdnUtfu.   Uaa^ 
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This  ore  is  of  recent,  and  even  daily  formation,  being  deposited 
Irom  stagnant  water,  containing  the  oxide  of  iron^— Roots  of  trees  and 
even  shells  are  sometimes  converted  into  tiiis  ore. 

Bog  ore  is  sometimes  distinguished  into  three  varieties,  according 
to  its  geological  situation.  Thus,  according  to  Werner,  the  first  or 
Imeest  deposite  is  earthy,  friable,  and  yellowish,  and  is  called  morasay 
ore^^-As  the  water  gradually  evaporates,  the  deposites  become  browner, 
more  indurated,  and  constitute  sttfampy  ore* — When  the  waters  are 
nearly  or  quite  evaporated,  and  soil  appears,  the  swampy  ore  becomes 
harder,  darker  colored,  and  is  called  meadow  ore. 

Bog  ore  is  said  to  be  less  frequent  in  the  south  than  in  the  north  of 
Europe,  where  it  is  abundant  in  the  vicinity  of  the  Baltic,  &c. 

In  the  United  States^  this  ore  is  very  common,  either  in  alluvial 
earthsf  or  at  the  bottom  of  ponds  and  lakes.  In  the  southwestern  parts 
of  JVWr  Jersey,  its  several  varieties  are  abundant.  The  same  place  may 
often  be  explored  a  second  time  in  20  years,  or  even  less,  in  consequence 
of  the  renewal  of  this  ore  by  deposition  from  water.  Roots  of  trees  and 
shells  are  here  sometimes  converted  into  bog  ore.  In  the  furnace,  it  is 
«ften  mixed  with  other  kinds  of  ore,  brought  down  the  Delaware  from 
Easton.  (Conrad.  Woodbridge.) — In  JV^ir  ForA:,  on  the  island  of 
New  York,  in  large  beds ;  it  is  reddish  brown,  cellular,  and  contains 
much  oxide  of  manganese.  (Fierce  Sf  Tor  ret.  J — In  Vermont,  at  the 
north  end  of  Lake  Champlain.  This  ore  is  worked  at  the  furnaces 
in  Yei^nnes,  where  the  brown  hematite  from  Monkton,  and  tiie  mag- 
netic iron  from  the  west  side  of  the  lake  are  also  used.  (Gibbs.) — In 
MaasaiekiiMetts,  Plymouth  County,  in  Carver  and  Middleborough,  it  is 
abundant  at  the  bottom  of  ponds,  from  which  it  is  dragged.  (Qibbs.) 
—Abo  at  Groton,  where  it  occurs  earthy,  or  with  a  resinous  fracture, 
and  yields  hot  short  iron.  (J.  F.  Dana.) 

{Bemarks.)  This  ore  generally  yields  about  30  or  35  per  cent  of 
cast  iron,  which  is  rendered  somewhat  brittle  by  containing  phosphate 
of  iron ;  hence  also  its  bar  iron  is  often  more  or  less  coM  short,  and 
cannot  be  employed  for  plate  iron  or  for  wire.  It  is  advantageously 
melted  with  the  brown  oxide  and  other  ores  of  iron.  Tlie  hardest 
irarieties  of  bog  ore  are  the  least  fusible. 

Oxide  of  iron,  deposited  in  loose  earth  or  sand,  often  exerts  a  very 

atrong  cementing  power.    Hence  roots  of  trees,  which  penetrate  banks 

of  sand,  have  sometimes  a  kind  of  tube  or  case  formed  around  them. 

•  Hence  also  particles  of  sand  are  sometimes  firmly  united  into  masses. 

APPENDIX  TO  ARGILLACEOUS  OXIDE  OF  IRON* 

The  following  minerals,  concerning  most  of  which  but  little  is 
known,  may  for  the  present  be  placed  in  this  appendixt 
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1.    Pitchy  Iron  Ore.    PaiLLiPSm 

Pitckj  Bqg  Iran  ore.  iUftla.    PtaiaBt.  ffm— ■■ 

It  occurs  in  crasts,  and  is  sometimes  reniform  or  stjdactitic»  or  in 
masses  composed  of  lamellar  concretions.  Its  fractare  is  imperfectlj 
conchoidal  or  vneven,  with  a  re^ons  lustre  more  or  less  shinii^.  It 
is  translucent,  at  least  on  the  edges ;  and  its  colors  are  grayish  black, 
blackish  or  yellowish  brown,  or  brownish  yellow.  Its  powder  is  nearly 
lemon  yellow.  It  yields  to  the  knife ;  and  its  specific  gravity  is  about  2.35. 
.  When  slowly  heated  in  the  flame  of  a  candle,  it  melts,  and  becomes 
magnetic  It  yielded  Klaproth  oxide  of  iron  67,  water  25»  solphoric 
acid  8. 

It  has  been  found  in  the  mines  of  Saxony,  and  Silesia. 

2.  Vitreous  Black  Oxide  of  Iron. 

Fcr  oxitt  noir  Titmu.  finy. 

It  slightly  scratches  glass ;  and  has  a  yellow  powder.  Its  specific 
gravity  is  3.2. 

In  the  flame  of  a  candle,  it  becomes  magnetic,  but  does  not 
melt.    It  contains  oxide  of  iron  80.25,  water  15.0,  silex  3.75;ib99. 

CVjUilUELlN.J 

In  France,  department  of  Bas-Rhin,  it  forms  a  crust  (mi  bivwi 
oxide  of  iron. 

3.  Stilfkosiderite.    Jameson* 

It  is  opaque ;  and  its  color  is  blackish  brown  or  nearly  black.  Its 
powder  is  yellowish  brown.  It  occurs  amorphous,  reniform,  or  den- 
dritic, and  its  masses  are  often  composed  of  curved  lamellar  concretions. 
Its  fracture  is  conchoidal  with  a  resinous  lustre,  sometimes  highly 
shining.    Its  specific  gravity  is  3.7r. 

It  contains,  according  to  Ullmann,  oxide  of  iron  803,  water  I6w0, 
silex  2.25. 

In  Saxony  and  Bavaria,  it  is  associated  with  brown  oxide  of  iron. 

Its  name  is  from  the  Greek  r/Awwj,  shining,  and  «-*ifff»^,  iroii. 

4.  Blue  Ironstone.    Jameson^ 

Bkudiensteia.  Klapr§th, 

Its  color  is  indigo  or  lavender  blue.  It  occurs  in  opaque  masses, 
which  yield  to  the  knife,  and  have  a  dull,  uneven  fracture.  Its  specific 
gravity  is  S.20. 

It  loses  its  color  before  the  blowpipe ;  and  contains  oxide  of  iron 
40.5,  water  3.0,  silex  50.0, -soda  6.0,  lime  1.5. 

It  is  found  in  Southern  Africa,  on  Orange  river  j  and  is  employed 
as  a  pigment  at  the  Cape  of  Good  Hope. 
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5.  Hedenberoite.  Berzelius,   Thomson. 

It  occurs  in  masses,  composed  of  shining  plates,  which  break  into 
rhombic  fragments.  It  scratches  the  carbonate  but  not  the  fluate  of 
lime.  Its  color  is  greenish  black,  or  brown,  and  that  of  its  powder  pale 
brownish  green.  Its  specific  gravity  is  3.1.  It  phosphoresces  both  by 
heat  and  friction. 

Before  the  blowpipe,  it  becomes  dull  and  magnetic.  It  contains, 
according  to  Hedenberg,  silex  40.6,  oxide  of  iron  S5.2,  water  16^1,  lime 
3.4,  alumine  0.4,  oxide  of  manganese  0.7,  carbonic  acid  1.6;=3§8. 

It  is  found  at  Tunabei^  in  Sweden,  forming  thin  layers  in  cal- 
careous spar,  and  associated  with  sulphuret  of  iron,  quartz,  and  mica. 

Species  9.     CARBONATE  OF  IRON. 

Fer  (ndd£  carbonatf.  Hauy.  Spath  enenstein.  Ifemer.  Sparry  Iron.  Jameson*  Sparry  Iron  or^ 
iOrwBam*  JUtUu  Fer  spadiiqiae.  MnngtOart,  Bnckaat.  Ebeofpath.  Haiunumn,  Spathoie  Iran. 
FkiUifis, 

Sparry  Iron. 

Its  colors  vary  from  grayish  white  or  yellowish  gray  to  pale  yellow 
or  yellowish  brown,  and  thence  pass  to  broiirn,  reddish  brown,  or  even 
brownbh  black.  When  recently  obtained  from  the  mine,  it  is  usually 
grayish  or  yellowish  gray ;  but,  by  exposure  to  the  air,  assumes  the 
darker  colors  just  mentioned.  This  change  is  produced  by  the  combi- 
nation of  oxygen  with  the  iron,  or  more  frequently  with  the  manganese, 
which  this  ore  so  often  contains. — ^The  lighter  colored  varieties  are 
translucent,  at  least  at  the  edges,  and  the  crystals  sometimes  trans- 
parent ;  but  the  darker  colors  are  often  opaque. 

Its  structure  and  fracture  are  almost  always  foliated ;  and  the  folia, 
eidier  straight  or  curved,  have  a  pearly  lustre,  sometimes  shining^  and 
sometimes  very  feeble.  It  is  harder  than  calcareous  spar;  and  its 
specific  gravity  lies  between  3.64  and  4.00.  It  is  easily  frangible, 
falling  into  rhomboidal  fragments. 

Carbonate  of  iron  is  susceptible  of  mechanical  division  in  three 
directions,  parallel  to  the  sides  of  an  obtuse  rhomb,  which  is  its 
primitive  form.  This  rhomb,  according  to  Haiiy,  is  perfectly  similar 
to  the  pnmitive  form  of  carbonate  of  lime ;  but,  according  to  Wollaston, 
its  angles  are  107**  and  73°.  The  secondary  forms  of  this  mineral 
resemble  those  of  carbonate  of  lime. 

It  sometimes  presents  the  primitive  rhomb,  either  entire,  or  trun- 
cated on  its  summits  or  edges — and  sometimes  a  more  obtuse  rhomb. — 
But  one  of  its  most  common  forms  is  lentieular,  originating  from  the 
last  mentioned  rhomb,  whose  obtuse  edges  are  rounded ;  these  crystals 
often  adhere  by  their  acute  edges  to  other  minerals,  and  are  sometimes 
extremely  minute,  occurring  in  druses. 
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The  very  small  rhombs  are  sometimes  so  cksel^  aggregated,  that 
the  texture  of  the  mass  appears  seal j ; — and  sometimes  they  resembte 
thin  plates  with  their  edges  bent  back,  like  those  of  a  hat 

Sparry  iron  often  occurs  in  laminated  and  lameUar  masses.  Some- 
times the  lamina  are  very  large ;  and  sometimes  so  small*  that  the 
mass  resembles  certain  varieties  of  granular  limestone.  Some  fl|ieci- 
mens  resemble  brown  blende* 

It  has  also  been  observed  with  a  fibrous  structare  }— and  in  tabnUr 
masses,  striated  perpendicularly  to  the  broader  sur&ces. 

Sometimes  also  its  texture  is  nearly  or  quite  campaetf  and  the 
fracture  a  little  splintery  j— or  it  occurs  in  poroutf  masses. 

Another  variety  has  a  stony  aspect,  a  bluish  or  brownish  gray 
color,  an  earthy  or  a  flatly  conchoidal  fracture,  and  a  specific  gravi^  ^ 
below  3.40. 

-  According  to  the  experiments  of  lUchter  and  Descotils,  some  orsSi ' 
usually  referred  to  the  argillaceous  oxide  of  iron,  are  in  fact  an  aigilh-'J 
ceous  carbonate  of  iron. 

It  has  also  been  observed  in  globular  masses,  like  the  ooli^ 

In  fine,  some  ores  of  irqp  are  merely  sandstone,  impregnated  with 
carbonate  of  iron. 

(Chemical  characters.)  Before  the  blowpipe  it  blackens,  and  aoqnrei 
the  power  of  moving  the  magnetic  needle,  but  does  not  m^t  Id  mtife 
acid  it  becomes  brown,  and  slowly  dissolves  with  a  moderate  cieires* 
cence. — This  ore  appears  to  be  essentially  composed  of  iron  sli|^tly 
oxidated  and  carbonic  acid ;  but  it  usually  contains  variable  qiantities 
of  the  oxide  of  manganese,  lime,  and  magnesia.  Those  varieties,  which 
contain  a  large  quantity  of  magnesia,  are  so  refractory  in  the  fire,  that 
the  iron  can  scarcely  be  reduced ;  they  however  become  more  fnsiUe 
by  long  exposure  to  the  atmosphere. 

A  specimen,  analyzed  by  Bayen,  yielded  oxide  of  iron  66,  carinnic 
acid  34.  From  a  crystal,  Bucholz  obtained  iron  siightiy  oxidated  59J5, 
carbonic  acid  36.0,  water  2.0,  lime  2.5.  In  the  laminated  varie^ 
Descotils  found  iron  slightly  oxidated  49.0,  carbonic  acid  37.5,  oxide  of 
manganese  1.5,  magnesia  12.5,  lime  0.3; si 00.8.  Another  specimen 
yielded  KJaproth  oxide  of  iron  58.0,  carbonic  acid  $5.0,  oxide  of  man- 
ganese 4.25,  magnesia  0.75,  lime  0.5  ;=98.5. 

Not  only  are  its  colors  darkened,  but  its  specific  gravity,  and  hard- 
ness are  diminished,  and  its  structure  rendered  less  lamellar  by  long 
exposure  to  the  atmosphere. 

This  ore  seems  to  pass  by  insensible  shades  into  brown  spar,  a 
subspecies  of  carbonate  of  lime.    Its  greater  specific  gravity  and  its 
power  of  becoming  magnetic  by  exposure  to  heat  will,  however,  gener- 
sirve  to  distinguish  it  from  brown  spar. 
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fO^ologicti  sUuatimu)  This  ore  is  found  both  in  primitive  and 
secondary  rocks.  It  occurs  in  metallic  veins  and  beds,  and  sometimes 
itself  forms  very  large  veins  or  beds. — It  is  sometimes  associated  with 
the  red  and  brown  oxides  of  iron,  the  sulphurets  of  lead  and  iron, 
pyritous  and  gray  copper,  calcareous  spar,  brown  spar,  quartz,  &c. 

(Localities. J  This  ore  occurs  in  small  quantities  in  Great  Britain 
and  Sweden,  but  is  abundant  in  some  parts  of  Germany,  France,  and 
Spain.    Fine  crystals  are  found  at  Traversella  in  Pi^mont. 

In  the  United  States*  In  Maryland^  near  Baltimore,  in  lenticular 
crystals,  attached  to  gneiss.  (Ha  tdev,) — Also  in  very  beautiful,  minute, 
lenticular  crystals  of  a  dark  brown  color,  in  druses,  between  layers  of 
nodular,  argillaceous  oxide  of  iron,  near  the  san^e  city«— -In  Connecticut^ 
Litchfield  County,  at  New  Milfofd,  in  gneiss,  whose  structure  is  very 
perfect  The  ore  is  abundant  in  a  gangue  of  qvartz.  Its  colors  vary 
from  yellowish  white  through  brown  to  almost  black,  the  darker  colors 
belonging  to  the  surface  most  exposed  to  the  atmosphere.  Its  specific 
gravity  is  4.00.  It  is  sometimes  in  very  obtuse  rhombs ;  but  more  fre- 
quentiy  in  foliated  masses.  It  is  strongly  magnetic  after  being  heated  red 
hot  on  charcoal.  This  appears  to  be  the  only  locality  in  the  United 
States,  in  which  Carbonate  of  iron  occurs  in  quantity.  (Sillimav,) 

(Mtmarks*)  Sparry  iron  is  a  very  valuable  ore,  more  especially 
M  it  is  readily  converted  into  steel ;  and  is  hence  sometimes  called 
steel  9Te» 

M.  HaGy  mentions  a  rhombic  crystal,  in  part  composed  of  white 

cartwnate  of  lime,  producing  a  lively  effervescence  in  acids,  and  in  part 

of  sparry  iron,  capable  of  becoming  magnetic  by  heat ; — also  a  specimen 

e      of  sparry  iron  in  a  state  of  decomposition,  and  containing  in  its  interior 

lamins  of  carbonate  of  lime. 

Different  opinions  have  been  expressed  in  regard  to  the  origin  and 
nature  of  this  ore,  but  our  limits  will  not  permit  an  examination  of  these 
opinions. 

Species  10.    SULPHATE  OF  IRON. 

J^BT  raUkt£.  Beuy,  Br^ngnlart.    Sim  TitrioL  Werner.  Hautmann*    Rhombnidri  TitrioL  Jameim. 

'  Green  Titriol.  AUdn, 

Copperas. 

This  salt  may  be  recognised  by  its  peculiar,  astringent  taste.  It 
very  rarely  occurs  in  crystals  oC  a  determinate  form,  or  in  masses  of 
any  considerable  size.  It  usually  appears  in  efflorescences,  or  in 
tuberous^  reniform,  or  stalactical  concretions,  or  in  crusts,  composed 
of  fibres  or  capillary  crystals,  or  in  a  state  of  powder.  It^  colors  are 
commonly  some  variety  of  white,  gray»  green,  or  yellow,  as  greenish 
or  yeUowish  white,  &c. 
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When  artificially  crystallized,  its  color  is  a  IiTely  green.  Its 
primitive  form  is  an  acute  rhomb,  which  is  liable  to  trancatioii  on  Hs 
angles  and  edges.  (PI.  V,  fig.  14.) 

(  Chemical  characters.  Its  solution  in  water  giver  a  blae  predpitate 
with  the  prussiate  of  potash  and  iron,  by  which  it  is  distingaished  fiuiii 
alum.  It  is  decomposed,  and  its  iron  precipitated  by  astringent  vege- 
tables. Hence  the  addition  of  tincture  of  galls  gives  a  black  preci|Mtate 
of  gallate  of  iron,  the  basis  of  ink.  Hence  also  a  drop  of  its  solntioii, 
placed  on  oak  bark,  immediately  produces  a  black  spot.  When  pure, 
it  is  composed  of  oxide  of  iron  25,7^  sulphuric  acid  28.9,  water  45A, 
(Berzblius.) 

Sulphate  of  iron  is  usually  found  with  sulphuret  of  iron»  by  the 
decomposition  of  which  it  is  produced.  (See  sulphuret  of  inm.)  It 
often  effloresces  on  argillaceous  or  micaceous  slate,  which  contains 
the  sulphuret  of  iron  or  pyrites.  Its  crystals  sometimes  appear  in  the 
caverns  or  galleries  of  mines. 

(Localities.)  This  native  Sulphate  usually  occurs  in  very  small 
quantities,  but  is  not  uncommon.  In  the  United  States^  itoccorsin 
considerable  quantities  in  Tennessee,  Warren  County.^ — In  Mnmet  near 
East  Andover,  &c.  its  efflorescences  are  sufficiently  abundant  to  be 
worth  collection. 

(Uses* J  Its  uses  in  the  arts  are  important,  particularly  in  dying 
black  cloths,  and  making  ink*  In  medicine  it  is  employed  as  a  tonic. 
— The  Copperas  of  commerce  sometimes  contains  sulphate* of  copper, 
and  sometimes  alum.  (See  uses  of  sulphuret  of  iron.) 

Specibs  11.    PHOSPHATE  OF  IRON.    Phillips. 

Per  phosphate.  Hauy*  Brongtdart.    Prismatic  Blue  Iron.  Jameson,    Blue  Iron  ore.  AUchu    '^kaUmi^ 

Haumnantu 

Its  color  is  usually  indigo  blue,  either  deep  or  pale,  but  sometimes 
bluish  green,  green,  or  bluish  gray.  Some  varieties  are  gray  by  reflected 
light,  and  blue,  when  the  light  is  transmitted.  It  occurs  in  regular 
crystals,  and  in  laminated  masses ;  but  more  frequently  in  amorpboos 
masses,  more  or  less  indurated,  with  an  earthy  texture,  or  in  fnaUe 
crusts,  or  in  the  state  of  a  powder. 

It  is  soluble  in  diluted  nitric  acid,  but  does  not  communicate  its 
blue  color  to  the  solution.  To  ammonia  it  does  not  impart  its  cdor, 
and  thus  differs  from  the  ores  of  copper. 

Var,  1.  CRYSTALLIZED  PHOSPHATE  OF  IRON.*  This  Variety  occurs 
in  crystals,  and  in  laminated  masses.  It  sometimes  presents  an  oblique 
four-sided  prism,  whose  bases  are  parallelograms  with  oblique  angles^ 

*  Per  phosphate  cristallis^  Hmty,    Per  photphat^  Umiiuure.  BrwgnUHt.   FoBned  Blv  XiW* 
Jaxn^ntu    Blatirichei  Eiscoblau,  Hausmann. 
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This,  which  k  considered  its  primitive  fomiy  is  subject  to  truncations 
on  its  edges  and  angles.  It  also  presents  a  six,  eight,  or  twelve-sided 
prism,  with  summits  having  two  or  more  faces.  The  crystals  are  often 
very  small,  and  aggregated  into  groups,  or  small  masses,  which,  when 
broken,  exhibit  a  fibrous  structure ;  the  fibres  appear  diverging  or 
confusedly  grouped.  Sometimes  the  crystals  are  rounded  or  lenticular, 
— They  have  a  foliated  structure  in  the  direction  of  the  axis ;  and  the 
laminee  have  a  shining  lustre,  somewhat  pearly. 

It  scratches  sulphate  of  lime,  but  is  scratched  by  the  fluate  of  lime ; 
and  its  powder  is  pale  blue.  It  is  more  or  less  translucent,  or  even 
transparent  in  thin  plates.  Its  specific  gravity  is  between  2.6  and  3.0. 
It  moves  the  needle  by  double  magnetism. 

It  also  occurs  in  small,  laminated  masses,  which  are  sometimes 
composed  of  shining,  brittle  plates,  slightly  adhering  to  each  other. 
These  plates,  separately  examined,  transmit  a  greenish  light,  while, 
in  the  mass,  they  appear  deep  blue,  sometimes,  however,  in  consequence 
•f  an  earthy  phosphate  of  iron  interposed  between  them. 

Before  the  blowpipe  it  becomes  yellowish,  and  melts  into  a  globule, 
which  has  a  metallic  lustre.  This  globule,  according  to  Pansner, 
crystallizes,  while  cooling.  A  specimen  from  the  isle  of  France 
yielded  Fourcroy  and  Laugier  oxide  of  iron  41.25,  phosphoric  acid 
19.25,  water  31.25,  alumine  5.0,  silex  1.25 ;» 98.  Another  from 
Alleyras  in  France  yielded  Berthier  oxide  of  iron  43.0,  phosphoric 
acid  23.1,  water  34.4,  oxide  of  manganese  0.3;=100.8.  Cadet  found 
oxide  of  iron  41.1,  phosphoric  acid  36.9,  water  13.1,  the  remainder 
being  lime,  alumine,  and  silex. 

(Localities,)  In  tlie  isle  of  France,  it  occurs  in  clay. — In  Siberia, 
and  at  Luxueil  in  France,  it  also  occurs  in  clay„  containing  oxide 
of  iron,  and  fossil  remains  of  animals  and  vegetables ; — also  in  the 
department  of  Allier  in  France. — At  Bodenmais,  in  Bavaria,  it  is 
associated  with  sulphuret  of  iron  in  gneiss. — In  England,  it  occurs  at 
St.  Agnes  in  Cornwall,  in  green  prisms,  associated  with  the  magnetic 
sulphuret  and  carbonate  of  iron ; — and  in  Derbyshire,  in  decomposed 
•hale.— In  Norway,  at  Stavem,  it  occurs  in  fibrous  masses,  in  sienite, 
and  is  sometimes  intimately  connected  with  hornblende. 

In  the  United  States.  In  JV^tc;  Jersey,  it  occurs  in  druses  of  green, 
lenticular  crystals  in  bog  iron  ore,  and  is  usually  accompanied  by 
the  earthy  variety.  These  crystals,  which  possess  the  softness  and 
transparency  of  selenite,  become  blue  by  exposure  to  the  air,  or  a 
moderate  heat.  (Woodbridge.)  On  Crosswick's  creek,  near  Allen- 
town,  it  is  sometimes  in  folia,  radiating  in  small  masses,  externally 
blue,  but  within  greenish,  soft  like  talc,  and  semitransparent.  (Pibrck 
^  Torre r. J 
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vitk  a  Tcrr  sfi^t  tnge  af  Use ;  bat,  bjr 

•xTscii,  uid  bi.c— ti  ndig*  blae  of  diftreal 

— It  is  iiiMUJMfi  in  naall  masMS, 

wHk  a  dall  cartliT  fradwe,  b«t  norc  fre^wsdy  k 

Inse,  uid  Mik  tlie  ingcn.    It  is  often  a 

Before  the  blowpipe  h  btc— ft  rcddiib 
a  ■MSB^tic,  blackiib  ^MmIo.  Ia  oQ  it  asnUy  ac^ures  a  dbde  rf 
bmm.  A  fpedoMB  yielded  Klaprotb  irai  tfigMly  oidaicd  ^A 
pboopboric  acid  S£4  water  3d0i);»:99.5.  Vogd  oblaiMd  aide  of  ina 
4lJ0,pboephoric  acid  2&4,  water  51  i);s9SA.  A  iprriif  fnm  New 
Jenej  yielded  Yaimxeoi  protoxide  of  ifoa  44.53^  pha^haric  anl 
25.S5,  water  28^27,  phosphate  of  lime  a40;3s99il5.  In  ■■■thu  iped- 
■len,  said  to  have  been  foand  in  Minoari.  the  wr  chefldst  Aaai 
protoxide  of  iron  SQJStA,  phosphoric  add  VTSX^  water  8&i£6,  cky  l&Mt 
«xide  of  manganese  5.78,  of  copper  2.98,  liaie  0.90  ;«98i40.  The 
proportion  of  acid  appears  to  be  extready  variable  in  dMeRBt 
^lecimens. 

*  (GeoU^iealsUuMium  mid  Localities.)  This  Tarietyaf  Phsrpbrtr  if 
iron  is  found  in  alluTial  deposites,  where  it  exists  in  little  ntila»aria 
nodales  of  Tarions  uzes,  or  in  thin  crosts,  or  dissendnated  in  a  sMe  if 
powder.  It  is  thus  found  in  bog  iron  ore ;  also  in  beds  of  day,  wUdi 
contain,  or  at  least  once  contained,  orgame  bodies;  indeed  itfreqaently 
appears  in  cavities  formerly  occupied  by  these  bodies,  and  sonetimeB 
invests  fragments  of  bones  or  vegetables,  contained  in  the  clayw— It  abo 
•occurs  in  the  mud  of  rivers,  and  in  peat. 

The  preceding  remarks  render  it  satisfactorily  evident,  that  the 
phosphoric  acid  of  thb  mineral  has  proceeded  from  oi^ganized  bodies; 
and  hence  the  variaUe  proportions,  in  which  it  exists. 

*At  the  Straits  of  Taman,  between  the  Black  Sea  and  the  sea  rf 
Azoph,  Phosphate  of  ircm  is  associated  with  fossil  remains  of  •^imal^ 
which  have  furnished  the  acid.  (Prof.  Clarke.) 

Fossil  bones,  &c  are  sometimes  penetrated  by  this  substance,  or  it 
even  forms  the  substance  of  certain  organic  remains. 

In  the  isle  of  Man,  at  Ballaugh,  it  occurs  in  peat,  and  has  been 
observed  in  the  interior  of  a  fossil  elk  horn.  (MuRRdr.y'^ln  Rnglamly 
near  Liverpool,  it  is  attached  to  vegetable  fibres,  disseminated  in 
clay ;  by  exposure,  it  passes  gradually  from  a  dusky  blue  to  a  deep 
indigo  Uue. 


Bmwif.   Fcr  phoi|iktt6  azoif.  Brmgnimf.   Blue  rjHmriitf    JTSrwr. 
Le  For  tcrreu  blco.  SfMAsae.    Bbie  Biartitl  tank.  JCinMii.   JBiiisBl 
Eanky  blae  lion  ore.  JUkim* 
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In  the  United  SUiies.  In  Mw  Jersey,  it  ocenre  at  Allentown, 
Monmouth  Connty/and  various  other  parta  of  the  State.  It  generally 
aiccQiRipanres  bog  ore,  or  certain  argillaceous  deposites.  It  is  sometimes 
in  masses,  weighing  SO  pounds  or  more,  with  a  texture  more  or  lest 
compact  and. solid.  When  first  obtained, it  is  yellowish  white ;  but,  by 
e^qiosnre  to  the  air,  it  assumes  a  fine  blue  color.  In  some  instances  it 
appears  to  contain  very  little  acid.  (Cur bush.  Cos r ad.)  Bones  and 
other  organic  remains  are  sometimes  penetrated  by  it ;  and,  according  to 
Say,  it  sometimes  forms  the  substance  of  belemnites. — In  Massadi,U9etUt 
near  Plymouth^ — Also  at  Hopkinton  in  large  quantities,  and  is  employed 
as  a  pigment  (J.  F.  Danj,) — In  Maintt  at  York,  in  a  ferruginous  clay. 

It  is  sometimes  employed  with  advantage,  as  a  pigment* 

appendix  to  phosphatr  op  ibon. 
1.    Green  Iron  Earth.    Jameson. 

Gnme  dtnerdeb  JTerner.    Far  oxid£  terxeiu.  Hamff* 

No  analysis  of  this  substance  has  been  published.  Haiiy  has  ar- 
ranged it  as  an  oxide  of  iron.    Others  consider  it  a  phosphate  of  iron. 

Its  color  is  green  more  or  less  tinged  with  yellow.  It  is  sometimes 
indurated,  with  a  dull  earthy  fracture,  yielding  a  gray  streak ;  but  it  is 
ommHy  nore  or  less  friaUe,  and  stains  the  fingers. 

Befbre  the  blowpipe  it  becomes  reddish  or  brown,  but  does  not  melt. 
According  to  Kirwan,  it  is  not  easily  soluble  in  acids. 

It  is  rare ;  and  has  been  found  chiefly  at  Schneeberg  and  Brauns- 
dod  in  Saxony,  in  veins  with  quartz,  pyrites,  &c.  It  is  sometimes 
merely  a  crust 

Species  12.    ARSENIATE  OF  IRON. 

Ar  MMni»t6i  Hauy,  Bnetmntn  Bmngnkut,    Wnrfelen.  Werner,    Henhednd  Glivenitei  Jamavn. 
PhamMkoaderil.  Hmutmtmn.    Aneaiate  of  Iron.  JiJUm  PhUU^ 

This  rare  mineral  has  an  olive  green  color,  more  or  less  deep, 
aometimes-  approaching  emerald  or  blackish  green,  and  passing  into 
yellowish  brown  or  brownish  green.  By  decomposition  its  surface 
becomes  ochreous  or  reddish  brown.  Its  streak  and  powder  are  a 
pde  yellow.  It  is  usually  more  or  less  translucent;  and  is  sufficiently 
hard  to  scratch  carbonate  of  limew 

It  crystallizes  in  small,  shining,  well  defined  cubes,  soqietimes 
truncated  on  the  alternate  angles;  or  on  the  edges,  or  on  all  the  angles 
and  edges.  Sometimes  also  the  alternate  angles  are  replaced  by  four 
j^taniBS.  These  cubes  are  often  diagonally  striated.  The  primitive 
Ibrm  is  by  Hafiy  supposed  to  be  a  cube. 

It  is  sometimes  in  stalactites,  covered'  with  groups  of  crystals.  Its 
fracture  is  uneven  or  a  little  conchoidal,  and  sometimes  imperfectly 
Foliated,  with  a  glistening  lustre.    Its  specific  grayity  is  dmt  S.O(K 
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Arseniate  of  iron  melts  even  in  the  flame  of  a  candle.  WImi  heated 
on  charcoal  before  the  blowpipe,  it  melts^with  eballition,  and  exhales 
a  strons  odor  of  arsenic*  It  contains  oxide  of  iron  48,  arsenic  acid  18, 
water  32,  carbonate  of  lime  2.  (Vauquelik.)  Chenevix  found  9  parts 
oxide  of  copper,  which,  however,  he  considered  accidental. 

This  ore  has  been  found  in  the  mine  of  Hnel  Gorland,  &c.  in 
Cornwall,  in  veins  composed  of  ferruginous  quartan  arseniate  of  copper, 
sulphuret  of  copper,  arsenical  iron^  &c.  The  crystals  are  attached  to 
the  sides  of  cavities  in  these  veins^— Alko  at  St  Leonhard,  in  France. 

appendix  to  arseniate  of  iron. 

Skorodite.  Jameson. 

Its  color  varies  from  leek  green  to  blackish  green  and  liver  brown. 
It  is  semitransparent,  or  only  translucent  at  the  edges.  It  is  sometinies 
massive,  but  more  frequently  crystallized  in  broad,  rectangular,  four- 
sided  prisms,  terminated  at  both  extremities  by  four-sided  pyramids 
whose  faces  correspond  to  the  lateral  edges.  Its  structure  is  foliated 
in  the  direction  of  the  broader  planes  of  the  prism ;  its  fracture  is 
uneven  or  imperfectly  conchoidal ;  and  its  lustre  shining  and  somewhat 
vitreous.    Its  hardness  is  about  that  of  calcareous  spar. 

Before  the  blowpipe  it  melts  easily,  exhales  copious  arsemeal  fiiBMi» 
and  is  changed  into  a  reddish  brown  mass,  which,  when  struigly  heated, 
becomes  magnetic. 

It  is  found  near  Schneeberg,  in  Saxony,  in  primitive  rocks  with 
quartz  and  hornstone.    Also  at  Loling  in  Carintlua. 

Its  name  is  from  the  Greek  o-M^c^m,  garlic,  in  allusion  to  its  odor 
before  the  blowpipe. 

Species  IS.    CHROMATE  OF  IRON. 

FerdiroiiUit6.  Hauy,  Brechant,  Br»ngnUtrt.  Chrometseiutein.  tVemer.  Ilatumann.    Piimade  Ckroae 

on.  Jmnetnt,    Chromated  Iron.  AUdn,  PhUUpt, 

The  color  of  this  mineral  is  blackish  brown,  or  nearly  black,  and 
sometimes  inclines  to  steel  gray.  Its  powder  is  gray,  or  brownish.  It 
is  usually  opaque;  is  sufficiently  hard  to  scratch  glass;  and  its  specific 
gravity  is  between  4.00  and  4.50.  Some  varieties  are  not  magnetic, 
unless  examined  by  double  magnetism. 

It  is  sometimes  in  regular  crystals,  sometimes  in  grains,  and  some- 
times in  amorphous  masses  of  various  sizes. 

(Chemical  characters.)  Before  the  blowpipe  it  is  infusible  by  itself; 
but  with  borax  yields  a  beautiful  and  lively  green  glass.— This  property 
is  very  characteristic,  and  will  distinguish  it  from  magnetic  iron,  or  any 
of  the  dark  colored  oxides  of  iron  or  uranium,  and  from  dark  brown 
blende.  The  color  of  its  powder  will  also  serve  to  distinguish  it  from 
magnetic  iron. 
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An  &nioriAioas  specimen  from  France  yielded  Yaaquelin  oxide  of 
iron  34.7,  chromic  acid  43.0,  alamine  20.3,  silex  2.  In  another  from 
Siberia,  Laagier  found  oxide  of  iron  34,  oxide  of  chrome  53,  alumine 
11,  silex  1^ — It  does  not  appear  to  be  yet  determined,  whether  the 
chrome  is  uniformly  in  the  state  of  an  acid,  or  of  an  oxide.  Berzelius 
considers  it  an  oxide. 

Var,  1.  CRYSTALLIZED  GHROM ATE  OF  IRON.  It  occurs  in  regular 
octaedrons,  or  double  four-sided  pyramids,  which  are  divisible  in 
directions  parajlel  to  all  the  faces ; — an  octaedron  is  of  course  the 
primitive  form.— In  some  crystals  the  common  base  appears  to  be  a 
rhomb,  and  in  others  a  rectangular  parallelogram.— -Sometimes  one 
pyramid  is  depressed,  and  sometimes  both. 

These  crystals  vary  from  a  size  extremely  minute,  till  their  faces 
become  nearly  one  eighth  of  an  inch  in  length.  Their  color  is  nearly 
black,  sometimes  with  an  inclination  to  steel  gray;  their  faces  are 
smooth  and  polished,  and,  when  presented  to  a  bright  light,  often 
exhilnt  the  colors  of  tempered  steel.  They  are  usually  opaque ;  but» 
•  when  placed  on  white  paper  in  the  rays  of  the  sun,  they  sometimes* 
transmit  a  deep  blood  red  light  Their  fracture  is  more  or  less 
conchoidal ;  their  lustre  vitreous ;  and  they  sensibly  move  the 
magnetic  needle.  (Hatden,) 

This  and  the  following  variety  have  hitherto  been  found  and 
recognised  in  the  United  States  only ; — and  for  our  knowledge  of 
diem  we  are  indebted  to  Messrs.  Hayden  and  Gilmor  of  Baltimore. 

2.  •RANULAR  CHROMATE  OF  IRON.  It  occurs  in  irregular  grains, 
Taryiog  in  size  from  that  of  a  mustard  seed  to  that  of  a  grain  of  pepper. 

3.  AMbnPHous  CHROMATE  OF  IRON.  .  This  is  found  in  masses  more 
•r  less  compact,  which  sometimes  resemble  dark  brown  blende. 

Its  fracture  is  usually  uneven  or  conchoidal,  and  sometimes  more 
or  less  foliated ;  its  lustre  is  metallic,  but  feeble,  Excepting  on  the  faces 
of  the  folia,  where  it  is  somewhat  shining. 

(Geological  situation  itnd  Localities.)  It  is  usually  imbedded  im 
serpentine,  steatite,  or  slaty  talc,  to  which  it  sonetimes  communicates 
a  very  beautiful  color,  nearly  peach  blossom  red,  or  with  a  shade  of 
Tiolet    It  is  sometimes  in  veins,  traversing  these  rocks. 

The  amorphous  variety  was  first  observed  by  Pontier,  near  Gassin, 
department  of  Var,  in  France ;  its  masses  are  disseminated  in  serpen- 
tine.— Also  near  Nantz  in  serpentine. — A  variety  from  the  Undian 
Mountains  presents  a  texture  more  foliated,  and  has  a  greater  lustre, 
than  that  from  France ;  its  surface  exhibits  greenish  spots  of  the  oxide 
of  chrome.— In  Scotland,  at  Portsoy,  and  in  the  islands  of  Unst  and 
Fetlar  in  Shetland,  it  occurs  in  serpentine.— In  Stiria,  at  Krieglach, 
in  slaty  talc.«-Also  in  Bohemia,  Silesia,  and  Piedmont 
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In  the  United  States.  In  VirginiAf  near  Union  in  Loodoa  Coantj. 
(CooPEB.) — ^In  Jdarifland,  at  the  Bare  Hills,  near  Baltimore,  all  iti 
yarieties  occur,  and  some  of  them  abundantly*  in  Teina»  or  in  uaaiei, 
in  8eq)entine^ — ^The  crystals  are  found  in  channels*  worn  by  wiiiBr  in 
the  sides  of  the  hill*  and  the  serpentine  is  here  traversed  by  veins  d 
indurated  talc*  Many  of  the  crystals  are  injured  by  attritioii*  Thej 
are  mixed  with  sand  and  the  granular  variety^— The  granular  Tarie^ 
occurs  either  loose,  as  already  mentioned,  or  is  disseminated  in  an 
indurated  steatite  or  serpentine^-— The  amorphous  variety  is  aaaociated 
with  talc,  steatite,  &c.  in  serpentine ; — also  at  Soldier's  Delight*  nesr 
Beistertown,  it  occurs  in  serpentine,  or  loose  upon  the  sorface;— ia 
Harford  County,  it  is  also  found  in  serpentine  or  in  detached  aussei^ 
in  abundance,  and  of  good  quality*  It  thence  extends  northeasterly 
through  P^nsylvania,  New  Jersey,  and  New  York  to  Hilford  ia 
Connecticut.  (HjrDEn.) — In  Pennsylvania,  from  10  to  14miIesfrHa 
Philadelphia,  on  the  West  Chester  and  Lancaster  roads^  near  the 
Foxchase,  &c.  in  magnesian  rocks;  it  is  sometimes  in  smaD  mni, 
but  more  frequently  in  detached  masses  in  the  soil,  varying  firm  a 
few  ounces  to  20  pounds*  and*  in  one  instance*  to  about  500 1 
in  weight  It  is  sometimes  accompanied  by  magnetic  inm* 
hematite,  asbestus,  &c.  (Cooper.  Jessup.) — Also  at  Chestnat  Hill* 
10  miles  from  Philadelphia.  (Wister.) — In  ^w  Jersey,  at  W1Hly?l^f^ 
in  octaedral  crystals  in  serpentine  and  other  magnesian  rocks;  it  aisa 
occurs  granular  and  amorphous^ — In  ^w  York,  on  St&ten  ishad*  in 
steatite ;  it  is  sometimes  in  opaque,  black  octaedrons*  and  sometimes 
granular  and  amorphous*  (Pierce  ^  Torret.) — In  CbMnecttcMt*  near 
New  Haven,  on  the  Milford  Hills,  disseminated  in  the  marble*  which 
also  contains  serpentine. — In  Massachusetts,  at  Cummington,  it  occurs 

compact  and  amorphous*   (Hitchcock.) Also  at  Middlefield,  in 

serpentine*  (Eaton.) 

C  Uses.)  This  mineral  is  employed  to  furnbh  the  chromic  add, 
which,  when  united  with  tlie  oxide  of  lead,  forms  chromate  of  lead, 
a  very  beautiful  yellow  pigment  This  pigment*  of  which  there 
are  manufactories  at  Philadelphia  and  Baltimore,  is  sold  under  the 
name  of  Chromic  yellow,  and  is  employed  for  painting  furniture* 
carriages,  &c. 

The  Chromate  of  iron  is  worth  from  S40  to  260  a  ton  in  market 
The  chromate  of  lead  in  large  quantities  sells  at  gl,00  a  pound,  and 
in  smaller  quantities  or  by  the  single  pound  from  %\,95  to  %\JSf^. 
It  is  stated  that,  in  1819,  about  3000  pounds  of  the  chromate  of  lead 
Vftre  manufactured  in  Philadelphia* 
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Bpbcies  14.    MURIATE  OF  IRON. 

Ycr  MHrisI^  navy,   Pyw—IH.  AoMfinaiM.   PywwnMiHttr,  JbrncfraC  PWfi||^ 

The  color  of  this  rare  mineral  varies  from  liver  brown  to  pistachio 
preen  or  greenish  gray*  It  is  translucent  at  the  edges.  It  occurs  in 
ix-sided  prisms  or  tables,  whose  terminal  edges  are  sometimes  tnin- 
»ted.  It  has  a  foliated  structure  in  the  direction  of  the  sides  of  the 
irism ;  but  mechanical  division  is  most  easily  effected  in  the  direction 
if  the  terminal  planes.  Its  lamintt  have  a  shining,  pearlv  lustre ;  but 
ta  cross  ^cture  is  uneven  or  splintery,  and  only  glimmering.  It 
fiMs  to  the  knife  with  some  difficulty ;  and  its  specific  gravity  is  3.08. 

When  heated  by  the  blowpipe,  it  exhales  a  very  strong  odor  of 
jilorine  or  oxymuriatic  acid,  and  is  rendered  magnetic  Jt  contains, 
iccordin^  to  Hisinger,  submuriate  qf  iron  14.10,  protoxide  of  iron  21,81, 
irotoxide  of  manganese  21.14,  silex  35.85,  lime  1.21,  water  and  loss  5.89. 

It  is  found  at  Nordmark,  near  Philipstadt,  in  Sweden,  in  a  bed  of 
Dignetic  inm,  with  calcareous  spar  and  hornblende. 

A  reddish  yellow  liquid,  found  in  cavities  of  the  lava  of  Vesuvius, 
oon  after  the  eruption  of  1813,  and  resulting  from  the  deliquescence  of 
taline  substances,  yielded  Professor  Conti  muriate  of  iron  20.00,  alumine 
10.00,  lime  6.14,  muriatic  acid  9.47,  water  53.89. 

(Oeok^ical  remarks  on  Iron.)  There  is  no  class  of  minerals  from 
irimitive  to  alluvial,  which  does  not  contain  iron ;  but  the  different 
liecies  of  ores  do  not  occur  indifferently  in  all  classes  of  rocks.  Thus 
he  m^inetic  and  specular  oxides  of  iron,  and  arsenical  iron  are  found 
Ade&j  in  primitive  mountains,  while  the  argillaceous  oxides  belong  to 
leeondary  or  alluvial  deposites.  The  red  and  brown  oxides  of  iron 
ind  sparry  iron  are  found  in  both  primitive  and  secondary  rocks. 

(Iron  mines.)  Mines  of  iron  occur  in  all  countries ;  but,  it  ia  said^ 
nore  abundantly  in  northern  than  southern  latitudes. 

In  Spain,  the  most  important  mines  are  in  Biscay,  Catalonia,  &c. 
tnd  yield  sparry  iron,  and  the  red  and  brown  oxides. 

Of  France  the  principal  iron  ores  are  sparry  iron,  brown  oxide  of 
ron,  specular  iron,  and  the  argillaceous  oxides. 

Great  Britain  affords  the  red,  and  brown,  and  the  ai^llaceoua 
oudes  in  abundance. 

In  Germanjr,  the  mines  of  Eisenerz  in  Stiria,  and  Huttenberg  in 
^arinthia  are  celebrated  for  the  abundance  and  quality  of  the  iron,  they 
iroduce.    The  ores  are  sparry  iron,  the  brown  oxide,  &c. 

In  the  island  of  Elba,  near  the  coast  of  Tuscany,  is  one  of  the  most 
Dcient  and  celebrated  mines  of  iron.  The  ore,  which  is  the  specular 
side,  is  very  abundant,  and  yields  about  65  per  cent 

The  iron  of  Sweden  is  much  esteemed.  It  b  obtained  chiefly  from 
\ie  magnetic  oxide,  which  is  there  found  abundantly  in  primitive 


s 


626  UUD* 

motlQtaiiiH. ^Tlie  mines  of  Gfellivara,  in  Swedish  L^iland,  form  a 

mountain  about  2600  fathoms  long,  and  from  1000  to  1600  (athoms 
broad,  composed  of  iron  ore  in  layers  sometimes  900  or  300  fathoms 
thick.  The  lajers  are  separated  from  each  other  by  a  red  and  afanost 
compact  feldspar,  mixed  with  quartz  and  mica* 

Russia  is  rich  in  iron,  large  quanties  of  which  she  obtains  from  the 
Uralian  Mountains  in  Siberia. 

In  the  United  States^  ores  of  iron  are  abundant  Those  hitherto 
worked  are  chiefly  the  magnetic  oxide,  brown  hematite*  and  the 
argillaceous  •xide,  particularly  bog  ore.  llie  more  importaat  ores 
are  the  following,  viz.  in  JV^ic^  Zbmjisfcire,  &e  magnetic  oxide  ^- 
in  Vemumt,  brown  hematite,  and  Ix^  ore; — in  Mtusaekusetis,  bog  on; 
— in  Rhode  Island,  brown  hematite  ^— in  ConneetiaU,  brown  hematite 
bog  ore,  and  carbonate  of  iron ; — ^in  J^Tew  Fork,  the  magnetic,  specnlar, 
and  argillaceous  oxides; — ^in  JWtr  Jersey,  the  magnetic  and  aigillaceoui 
oxides ; — ^in  Pennsylvania  and  the  States  south  and  west,  the  magnetic 
oxide,  brown  hematite,  and  the  argillaceous  oxide. 

In  New  York,  New  Jersey,  and  Pennsylvania,  the  ore  is  fimnd 
in  an  abundance  and  of  a  quality  not  exceeded  in  Sweden.  IK^ 
Connecticut  and  Virginia  iron  is  highly  esteemed. 

More  than  600  furnaces,  forges,  and  bloomeries  now  exist  in  the 
United  States ;  at  nirhich,  it  is  estimated,  that  about  30,000  tons  of 
bar  iron  and  about  60,000  tons  of  cast  iron  are  annually  made.  la 
1819,  20,000  tons  of  iron  in  bars  and  bolts  were  imported  into  the 
United  States. 

For  the  preceding  brief  notice  of  the  iron  ores,  &c.  in  the  Umted 
States,  the  writer  is  indebted  chiefly  to  a  manuscript  memoir  on 
American  Mineralogy  by  Col.  Gibbs.* 

In  Ohio,  are  furnaces  or  forges  or  both  in  nine  or  ten  coanties. 
The  ore  sometimes  occurs  in  nodules  in  clay ;  and  sometimes  it  is  a 
very  ferruginous  sandstone,  occurring  in  beds.  (Atitater,) 

GENUS  IX.    LEAD. 

The  color  of  pure  Lead  is  bluish  gray  with  considerable  lustre,  but 
it  soon  tarnishes  by  exposure  to  the  air.  By  friction  this  metal  exhales 
a  peculiar  and  somewhat  disagreeable  odor ;  and,  when  nibbed  on  paper 
or  the  fingers,  it  leaves  a  dark  bluish  trace.  Its  specific  gravity  b  11.35. 

Lead  is  fusible  at  about  612° ;  and  may  be  crystallized  in  octaedrons. 
— When  received  into  the  stomach,  it  operates  as  a  violent  poison. 

(Uses,)  The  uses  of  metallic  lead  are  well  known,  and  considerably 
numerous.  It  ought  not,  however,  to  be  employed  in  the  construction 
<if  vessels  for  containing  water,  or  of  pipes  for  the  conveyance  of  water, 

*  See  abo  Dr.  Beck's  Addrcn  belore  the  Society  ibr  the  pronMtion  of  Uicful  Afts ;  Albuy ;  if  13. 
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deigned  for  tiie  use  of  families ;  for  it  appears,  that  Lead,  immersed  in 
water,  is  gradually  oxidated  at  the  common  surface  of  the  air  and 
water,  and  this  oxide  may  eventually  be  conveyed  into  the  stomach* 
We  must  also  repeat,  that  the  use  of  earthen  ware,  glazed  with  the 
oxide  of  lead,  is  extremely  dangerous.  Wine,  cider,  apple  sauce,  or 
any  substance  containing  an  acid,  or  in  which  an  acid  may  be  produced 
by  fermentation,  ought  never  to  be  preserved  in  such  vessels. 

Its  oxides  and  some  of  its  salts  are  employed  in  painting— and  also 
in  medicine,  as  external  applications.  Its  oxides,  in  small  quantities, 
enter  into  the  composition  of  certain  kinds  of  glass  without  communi* 
eating  any  color ;  but  in  larger  quantities  they  render  glass  or  enamel 
yellowish. 

Although  its  ores  are  considerably  numerous,  only  one  species 
occurs  in  sufficient  quantity  to  be  explored  by  itself. 

apEcjRs  1.    NATIVE  LEAD. 

Several  instances  of  the  occurrence  of  Native  Lead  have  been 
mentioned,  though  in  but  few  of  them  does  the  fact  appear  to  be  well 
estaUished.  In  the  island  of  Madeira,  it  is  found  in  small  masses,  in 
lava,  and  has  undoubtedly  been  reduced  to  its  present  state  by  volcanic 
firc^-According  to  M.  Leschevin,  it  has  also  been  observed  in  globules, 
of  the  size  of  a  pea,  in  a  gangue,  containing  the  sulphuret  and  carbonate 
of  iron* 

It  is  also  said  to  have  been  observed  in  the  United  8tates  $  in  Ohio, 
near  the  mouth  of  Au  Glaize  river,  where  it  forms  slips,  or  slender 
prismatic  masses  in  crystallized  galena.  (Stick he r  in  Sill.  Jour.  vol. 

ii,  p.  in.) 

Species  2.    SULPHURET  OF  LEAD. 

Phnab  solfarf «  Bauy*  9r9ngniart,    Bldglanz.  Werner,  Htttumaniu     Lead  Olanee.  Jametfu    La 

gmlene.  Broehant.    Galena.  AUdn.  PhUUfie, 

Galena. 

The  common  color  of  this  ore  is  that  shining  bluish  gray,  usually 
called  lead  gray ;  sometimes  it  becomes  very  dark,  and  sometimes  it  is 
nearly  steel  gray.  Its  streak  has  a  metallic  lustre,  but  its  fine  powder 
is  nearly  black.  It  is  easily  broken,  and  may  be  cut  by  a  knife.  Its 
specific  gravity  is  about  7.58. 

Its  structure  is  commonly  foliated,  sometimes  granular,  or  compact, 
and  sometimes  striated  or  fibrous.  It  occurs  in  regular  crystals ; 
but  is  more  frequently  massive.  Its  crystals  and  laminated  masses 
divide  with  great  ease  by  percussion  into  little  cubes,  thus  discov- 
ering the  primitive  formi  of  which  M.  Haiiy  has  described  several 
modifications. 
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The  primtdire  e«be  ia  liable  to  tnmcafimi  en  its  edges  aid  aooglcik 
and  tt  aometimea  elongated^— Another  of  ila  aecondarj  forma  iaa  regnlar 
octaedroQ>  aometimea  cuneifonny  and  often  tmncated  on  Ha  edgea.  or 
aolid  anglea,  or  on  both.  In  addition  to  tnincationa  upon,  tfie  an|^  each 
edge  ia  aometimea  betelled,  and  eren  tiie  edgea  of  theae  berelaenlf 
truncated^— Sometimea  alao  the  four  edgea»  lying  between  the  filami 
of  the  octaedron  and  the  tnincationa  on  the  aolid  anglea,  are  nlao  tran- 
eated,  or  each  aolid  angle  ia  replaced  bj  ive  planea*— Other  forma  are 
mentioned,  aome  of  which  aeem  to  ariae  merelj  from  a  greater  or  Icm 
extent  of  certain  facea. 

(Ckewdcal  dutraeUrs.)  Before  the  blowpipe  it  naoal]  j  decrepHale^ 
and,  on  charcoal,  ia  decomposed  and  melted,  yielding  a  Rebate  ef  ma- 
tallic'lead.  It  ia  esaentiallj  composed  of  lead  and  aalphnr.  A  apedmen, 
analyzed  by  Westmmb,  yielded  lead  8S.00,  anlphnr  16.41,  anlrer  OuOB; 
=99.49.  From  another.  Dr.  Thomson  obtained  lead  85.13,  anlphar 
13.02,  silver  0.5  ;ss98.65.  In  a  specimen  from  St  Glenevieye,  Dr.  Meade 
has  foond  lead  72,  aulphur  24,  silex  and  oxide  of  iron  4,  with  a  traoe  of 
ailver.  The  same  ore  yielded  Schoolcraft  82  per  cent  of  lea^  A 
mean  of  4  analyses  by  Vauquelin  gives  67.5,  sulphur  17A  Kb*  mi 
ttlex  15;5« 

It  very  often  contains  a  little  silver.  Sometimes  indeed  the  aiher 
ia  in  the  proportion  of  10,  20,  40,  or  even  more  than  100  onnces  ts  a 
ton  of  the  ore.  It  is  then  worked  as  an  ore  of  ailver,  and  caOed 
Jfi^entifenms  Cktlena.  Those  varieties  of  Galena,  which  contain  the 
most  silver,  do  by  no  means  possess  the  highest  lustre,  nor  the  palest 
color;  on  the  contrary,  they  are  sometimes  blackish  grayw^sraleaa 
may  also  contain  variable  proportions  of  antimony,  bismuth,  asd 
sometimes  of  iron,  which  increases  its  hardness.  It  is  sometimes 
contaminated  by  silex  and  lime ;  indeed  some  varieties  do  not  yield 
more  than  50  or  60  per  cent,  of  lead. 

(Distinctive  characters.)  Its  greater  specific  gravity  and  some 
other  obvious  characters  distinguish  it  from  graphite  and  sulpharet  of 
molybdena. — It  streak,  unlike  that  of  the  sulphuret  of  zinc,  ia  metallic 
and  shining. 

Var.  1.  COMMON  sulphuret  of  lead  or  galena.*  Its  color  is  lead 
gray,  but  has  sometimes  a  tinge  of  black,  or  is  beautifully  irised.  It 
presents  the  crystalline  forms  already  described,  but  usually  occurs  m 
laminated  masses ;  sometimes  also  in  plates,  or  is  reticulated,  corroded, 
botryoidal,  reniform,  &c. — Its  structure  is  foliated,  presenting  lamina 
of  various  sizes,  which  sometimes  resemble  scales,  lying  in  all  directions. 
Sometimes  the  laminee  are  curved.    Its  lustre  is  metallic,  frequently 

*  Plomb  salAirf  kminaira.  Hmty,  BrMgniart,  Gemaner  Bleigltnz.  Werner*  CoBBUMl  Ltyi 
Olanco.  Jtuntfn,   La  Galene  commuae.  Brochanu   Couunon  Oalcok  Kirwam 


spleedcnt,  but  umietimes  moderftte.  When  broken,  it  falls  into  cabical 
iniginenU.  Iti  speciic  gravitj  is  sometioies  a  little  above  or  below 
that  already  stated. 

When  tbe  laass  is  composed  of  minute  gtimmoring  scales,  it  is 
aometiines  nearly  or  quite /riii6(e.  * 

2.  GRAKULAR  suLPHURBT  OF  LKAD.*  THis  Variety  presents  itself  in 
aiasses,  composed  of  granular  concretions  more  or  less  minute,  some- 
times resembling  the  grain  of  steel.  It  forms  a  passage  from  the  common 
to  the  compact  variety, 

3.   OOMPAOT  SULPHUUBT  OF  LEAD  Or  OALKNA.t      ItS  COlor  IS  USUSlly  a 

little  lighter  than  that  of  the  common  variety,  and  sometimes  passes  to 
steel  gray.  Its  grain  is  very  fine ;  its  texture  close  and  compact ;  and 
its  fracture  even,  or  a  little  conchoidal  with  a  moderate  but  metallic 
lustre^— Jt  occurs  in  masses,  or  nodules,  and  is  sometimes  specular. 

It  often  contains  a  considerable  proportion  of  silver. 

SPKCULA&  OALRNA4  •AiKiM,  Phjllips.  This  subvaricty  presents 
a  smooth,  polished  surface,  variable  in  lustre,  but  often  resembling  that 
of  a  mirror.  It  usually  forms  a  mere  coat  on  other  minerals* — ^It  is 
sometimes  called  Slidcenndeg. 

It  is  found  in  Derbyshire,  often  in  veins  of  quartz.  In  these  veins, 
two  surfaces  of  quartz,  coated  with  specular  galena,  are  found  contigu- 
ous, but  there  is  very  little  adhesion  between  them.  When  they  are 
separated,  or  broken  through  by  a  blow,  a  loud  explosion  often  takes 
place,  sometimes  detaching  large  fragments  of  the  vein«— It  occurs 
also  at  Bleyberg  in  Carinthia. 

.  4.  sTuiATED  suLPHURET  OF  LEAD.$  Its  frscture  presents  diverging 
atriee,  which  are  sometimes  large  and  broad,  and  sometimes  plumous. 
This  structure  is  supposed  to  arise  from  the  presence  of  sulphuret 
of  antimony. — It  is  sometimes  reticulated«—— Sometimes  it  invests 
<H)mmon  Galena. 

SuBSPBciss  1.     Antimonial  Sulphuret  of  Lead. 

Pfamb  ralfiir^  mtiiiKmifbre.  ifovy.  Plooab  salliui  ■nfimopi^.  Brttgnlart.  ^  BoamonitCb  JImietMk 
FkMpt,  Trtpte  lalphuret  of  lead,  antimony  and  copper,  or  EndeUione.  SranMn.  Spienglans* 
Moiers.  Hausmann.    Triple  sulphuret  of  lead.  Aikin, 

Its  color  is  between  dark  lead  gray  and  steel  gray.  It  slightly 
•cratches  carbonate  of  lime,  but  is  easily  broken.  Its  specific  gravi^ 
in  between  5.5  and  5.S, — It  occurs  both  amorphous,  and  crystallized 
in  rectangular  four-sided  prisms,  or  elongated  cubes,  often  modified 

*  Plomb  luMhr^  gtaiinlaireb  Amy.    Grannlar  Galena.  AUnn,  PMU^$.    Alao  Sted  fnlned  Oaleaa. 
tPlombinlfur^compaete  Hauy.  ^r^ngntart,    BtaathwtHL  fyemtr,  Haunnann.    Compact  LmmI 
CUaaee.  Jamefn.   La  G<leiie  eompaete.  Bnehant.   Compact  Galena.  Kirtvmn.  Aikin*  PhUUpt. 
X  Plomb  tuifur^  tpeculaire.  Hauif. 
$  Plomb  sulfur*  itni.  Bauy.  BrttgniMrt*  Variety  of  CfWiBpa  Lmi  GtaaMi  J^metm^  Baditlid 
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on  the  angles  or  edges.  The  crystals  are  usually  groiiped»  aad  some- 
times intersect  each  other.  Its  fracture  is  uneven  or  conchoidai  with 
a  metallic  lustre. — Sometimes*  however,  it  is  striated  or  6brous;  and 
probably  many  specimens  of  the  striated  variety  belong  to  this  mbapeac8» 

Before  the  blowpipe  it  is  fusible,  with  the  escape  of  white  fiines, 
into  a  dark  gray  globule,  whose  interior  is  composed  of  metallic  copper. 
A  specimen,  analyzed  by  Hatchett,  yielded  lead  42.62,  antimonj  24Ji3, 
sulphur  ir.O,  copper  12.8,  iron  1.2;a9r^5. 

In  Cornwall,  near  Endellion,  it  is  associated  with  the  sulphorets  of 
antimony  and  zinc.    It  occurs  also  in  Bavaria,  Saxony,  &c« 

Subspecies  2.     Arornto-Antimonial  Sulphuret  of  Lead. 

PlMnb  sttUart  antimoniftre  et  argtntifere.  Havy,    Wdngnhifen.  Werner,    WUli  rilvier.  Jmau^. 

AUdn.  PkUU^.    WoiMgUticeB.  itor»— ■w. 

Its  color  varies  from  a  light  lead  gray  to  nearly  iron  black.  Its 
fracture  is  usually  even,  with  a  moderate  lustre.  It  yields  with  ease 
to  the  knife;  and  its  specific  gravity  extends  from  53  to  53»  Its 
fracture  is  usually  even,  with  a  moderate  lustre^— Some  specimens 
exhibit  delicate  fibres,  indicating  the  presence  of  sulphuret  of  antimony. 

Before  the  blowpipe  it  melts,  exhaling  fiimes,  and  leaves  a  g^etele 
of  impure  silver,  surrounded  by  a  yellow  powder.  In  a  specimen  of  the 
dark  colored  variety  from  near  Freybei^,  Klaproth  found  lead  4IA 
antimony  21.5,  silver  9.25,  sulphur  22.0,  iron  1.75,  alumine  and  silez 
1.75 ; =97.25.  In  a  specimen  of  the  lighter  colored  variety  he  foiuid 
lead  48.06,  antimony  7.88,  silver  20.40,  sulphur  12.25,  iron  2.25,  alii> 
mine  and  silex  7.25; =98.09. 

Near  Freyberg,  it  occurs  in  veins  traversing  gneiss,  with  the  com* 
mon  sulphuret  of  lead,  red  silver,  and  sulphuret  of  antimony. 

SunspF.ciEs  3.     Argento-Bismuthal  Sulphuret  of  Lead. 

Wismuthbches  silber.  Setb,     L' Argent  bnmathircre.     Bbmuthic  Silrer.  Jamemt,  AiUn*  PkBB^ 

SJIberwiunutherz.  Jlatumann, 

This  subspecies  has  a  light  lead  gray  color,  an  uneven  fracture,  and 
a  glistening  metallic  lustre. 

When  exposed  on  charcoal  to  the  action  of  the  blowpipe,  small 
globules  of  bismuth  flow  from  it,  and  communicate  to  borax  an  amber 
yellow  with  reddish  spots.  (Klaproth  in  Brochant) — A  specimen, 
analyzed  by  Klaproth,  yielded  lead  33.0,  bismuth  27.0,  silver  15.0. 
sulphur  16.3,  iron  4.3,  copper  0.9 ;  =96.50. 

It  has  been  found  chiefly  in  Schwarzwald,  in  gneiss. 

Subspecies  4.     Ausenical  Sulphuret  of  L|£AD. 

Its  color  is  a  metallic  gray.  It  yields  to  the  knife,  is  very  brittle, 
and  has  a  vitreous  fracture.  In  one  direction  its  structure  is  tabular 
or  foliated.    Its  powder  is  red. 
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Before  the  blowpipe  it  melts  easily ;  and,  when  heated  in  a  tube, 
a  red  sublimate  appears,  which  becomes  yellow  by  cooling. 

It  is  foand  in  Upper  Valais  in  Switzerland,  in  granular  magnesian 
limestone  with  pyrites,  red  sulphnret  of  arsenic,  &c« 

For  our  knowledge  of  this  subspecies  we  are  indebted  to  Jame^i 
Smlthson,  Esq. 

Subspecies  5.    Cobaltio  Sulphvuet  of  Lead. 

%tktilltiUkru  Himmaim.   Cdbaltte  L«d  Olttiee.  JtametM. 

Its  color  is  a  shining  lead  gray.  It  occurs  in  very  minute  crystals, 
aggregated  in  groups ;  and  sometimes  it  is  disseminated  in  very  small 
masses.    Its  structure  is  foliated  or  scaly. 

Before  the  blowpipe  it  splits,  and  gives  to  borax  a  smalt  blue  color. 

It  is  found  in  a  vein  near  Ciausthal  in  the  Harz;  and  also  in 
Catalonia. 

(Qeologieal  renuirks  on  Sulphuret  of  Lead.)  This  species  occurs 
in  prinutive  and  transition  mountains,  but  is  more  finequently  found  in 
secondary  rocks,  especially  in  compact  limestone.  Its  beds  sometimes 
mlteniate  with  shell  limestone.  It  has  also  been  found  in  beds  of  coaI> 
and  its  veins  sometimes  contain  bitumen. 

Sulpburet  of  lead  constitutes  beds  and  veins,  both  of  which  are 
floiDetimes  very  extensive.  Its  more  common  gangues  are  quartz, 
sulphate  of  barytes,  and  the  carbonate  and  fluate  of  lime. 

It  is  almost  always  accompanied  by  the  sulphuret  of  zinc,  and 
frequently  by  other  ores  of  zinc  and  lead,  by  pyritous  copper,  sulphuret 
of  iron,  and  sometimes  by  red  silver,  &c.  &c« — Jameson  remarks,  that 
the  sulphuret  of  lead,  which  occurs  in  veins,  contains  more  silver,  than 
that,  which  exists  in  beds. 

(LocaliHes.)  Sulphuret  of  lead  is  found  more  or  less  in  every 
country.  It  is,  however,  said  to  be  rare  in  the  Uralian  Mountains, 
and  in  Pern,  two  countries  abounding  with  other  ores.  We  shall 
mention  but  few  foreign  localities. 

In  France,  at  Huelgoet  and  Poullaouen,  this  ore  is  found  in  large 
veins  in  primitive  rocks;— 4nd  at  La  Crmx,  in  the  Vosges,  it  is  dissem- 
inated in  a  vein  of  granited— -At  Tamowitz,  in  Silesia,  it  occurs  in 
grains,  nodules,  or  veins,  contained  in  a  bed  of  brown  ferruginous  marl, 
which  is  undulated,  the  concave  parts  being  richer  in  ore,  than  those, 
which  are  convex.  This  marl  rests  on  horizontal  beds  of  compact 
limestone,  containing  shells  and  asphaltum,  and  is  also  covered  by  a 
bed  of  compact  limestone,  containing  calamine  and  brown  oxide  of  iron ; 
above  this  are  beds  of  marl,  clay,  and  sand.— In  Scotland,  at  Strontian, 
in  veins  traversing  gneiss^— at  the  Lead  Hills  in  Lanarkshire,  its  veins 
traverse  transition  rocks,  and  also  contain  carbonate,  phosphate,  and 
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sulphate  of  lead,^n  England,  Galena  it  very  abundaBt*  In  the 
Counties  of  Northumberland,  Durham,  Derbyshire,  &c  its  veins 
traverse  compact  limestone.  In  Derbyshire,  the  veins  are  irre^lar 
in  direction  and  width,  but  seldom  or  never  penetrate  the  rock,  which 
covers  theiA.  Its  gangue  is  the  fluate  and  carbonate  of  lime,  sulphate 
of  barytes,  &c. 

Friable  Gralena  occurs  in  tlie  mines  of  Freyberg  in  Saxony^ — ^Tn  the 
mines  of  Dufton,  England,  is  found  an  earthy,  friable,  bluish  gray 
variety  of  Gralena,  which  takes  fire  and  burns,  when  presented  to  the 
flame  of  a  candle.    It  is  by  some  considered  a  supersulphuret  of  lead. 

In  New  Spain,  district  of  Zinmpan,  in  veins  traversing  limestODe. 

In  the  United  States,    In  JhrkoM^s  Territory,  on  James  river,  fiO 

miles  above  its  junction  with  Findley  river.    The  Osage  Indians  smelt 

the  ore,  and  obtain  bullets.  (Schoolcraft.)^^^!^  MimourU  in  the 

Counties  of  Washington,  St.  Genevieve,  Jefferson,  and  Madison.    Hie 

ore  is  found  in  an  alluvial  deposite  of  stiC  red  clay,  which  is  often 

marly,  and  contains  numerous,  detached  masses  of  quartz,  there  called 

the  hloesom  of  lead  ;  this  alluvion,  which  varies  from  10  to  90  feet  ii 

depth,  rests  on  limestone,  which  appears  to  belong  to  the  trandtioa 

class.    This  Galena,  which  has  usually  a  broad  foliated  stnictare,  and 

a  very  high  lustre,  occurs  in  masses  of  various  sizes,  in  veins,  and  bedi^ 

and  is.  most  abundant  in  the  marly  clay.    It  is  associated  with  sulphate 

of  barytes,  calcareous  spar,  quartz,  and  blende.    Although  the  anmber 

of  mines  is  45,  the  limestone,  on  which  the  alluvial  rests,  has  been 

penetrated  in  but  very  few  instances.    The  ore  yields,  on  an  average, 

from  60  to  70  per  cent  and  the  average  annual  product  of  these  minei 

is  upwards  of  3,000,000  pounds  of  lead. — Galena  is,  in  fact,  found  in 

various  places  from  Arkansas  river  to  the  Northwestern  Territorr, 

in  which  are  Uie  important  lead  mines  of  Prairie  du   Chien,  now 

imperfectly  worked  by  the  Sacs  and  Foxes,  the  original  owners  of 

the  soil.   (Schoolcraft.).     Tlie  deposite  of  Galena,   in   which  the 

mines  of  Missouri  are  situated,  is  evidently  one  of  the  most  extensive 

and  important,  hitlierto  discovered. — In  Illinois,  on  Peter's  creek :  it 

is  sometimes  in  cubes  with  truncated  angles.  (JEssup.)^^ln  KIptitudnf, 

at  Millersburg,  in  Mmestoue,' (Schoolcraft.) — In  Indiana, — In  Ohio, 

on  the  south  side  of  Licking  creek  between  Newark  and  Zanesville, 

and  on  tlie  north  side  of  the  Ohio  river  between  Indian  Wheeling 

and  Campaign  creek  near  Gallipolis.  (Atwater.) — In  Tennessee,  near 

Nashville.—- In  Vir^nia,  Wythe  County,  near  New  river,  in  veins 

traversing  limestone,  and  sometimes  in  a  gangue  of  sulphate  of  barytes. 

(SHEFFEr.  See  this  locality  under  Carbonate  of  lead.) — In  Marylandf 

near  Baltimore,  forming  a  vein  in  primitive  limestone.  (Gilihor.)^^ 

Near  Libertytown  and  Taneytown  is  found  an  antimonial  sulphuret 
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of  lead.  ( Ha  TDSN.)— In  Pennsylvania,  on  Perkiomen  creek,  23  mile» 
from  Philadelphia ;  this  sulphurei,  sometimes  granular,  is  accompanied 
bj  the  carbonate,  phosphate,  moljbdate,  and  sulphate  of  lead,  yellow 
blende,  several  ores  of  copper,  and  the  scaly  red  oxide  of  iron.    The 
shaft  of  this  mine  is  about  170  feet  deep,  and  a  horizontal  drift,  about 
300  feet  long,  enters  the  shaft  80  feet  below  the  surface.  (fioNRAV. 
Wetbbrill.)    This  mine,  according  to  Lea,  is  in  the  old  red  sand*' 
atone  formation^ — Also  on  Conestoga  creek,  9  miles  from  Lancaster, 
in  limestone,  accompanied  by  the  carbonate  of  lead,  calamine,  &c 
(CovBAD-) — Also  in  Bald  Eagle  yalley,  in  limestone.*-In  JV^  York^ 
Columbia  County,  in  Livingston's  Manor,  in  veins,  sometimes  large, 
traversing  a  slaty  rock,  and  associated  with  blende,  pyrites,  pyritoui 
copper,  malachite,  sulphate  of  barytes,  &c.      This  ore,  sometimes 
foliated,  and  sometimes  steel  grained,  yields  from  70  to  80  per  cent. 
It  is  sometimes  argentiferous.   (Schaeffer,)      When  all  varieties 
of  the  ore  are  melted  together,  one  ton  is  said  to  have  yielded  1 18 
ounces  of  silver. — Also  at  Ancram,  where  the  ore  is  very  richi^— Also 
at  Claverack  a  vein  has  recently  been  discovered.  (Qibbs.) — Also  in 
Ulster  County,  on  the  west  side  of  Shawangunk  Mountain,  sometimes 
with  blende,  and  fine  crystals  of  quartz.  (Fierce  S[  Torre  r.) — Also 
»t  Rhinebeck,  &c.  in  Dutchess  County,  and  Greenbush  in  Rensselaer 
County.  (MiTCHiLL,) — Also  at  Amenia.— In  Connecticut  near  Mid- 
dletown,  where  a  mine  was  formerly  opened  >^— also  at  Southington, 
in  a  vein,  associated  with  pyritous  copper  in  a  gangue  of  sulphate  of 
*  barytes  and  quartz ; — also  at  Huntington,  where  it  occurs  foliated  ivt 
a  gangue  of  quartz  with  native  silver,  &c. ;  it  is  uncommonly  orgenHf' 
eroms,  and,  in  one  experiment,  the  metallic  lead,  obtained  from  this 
Galena,  yielded  3^  per  cent,  of  malleable  silver ;— also  at  Betlilehem ; 
its  structure  is  partly  foliated,  partly  granular,  and  partly  fibrous  or 
striated.  (Sjlliman.) — In  Vermont,  at  Thetford  and  Sunderland. 

(Hall.) In  MassachuseUSy  Hampshire  County,  at  Southampton, 

about  ^  miles  S.  W.  from  Northampton.  This  vein  of  Galena  traverses 
granite  or  other  primitive  rocks,  and  is  inclined  at  about  1£°  or  15^ 
to  the  horizon;  it  is  6  or  8  feet  in  diameter,  and  extends  at  least 
£0  miles,  from  Montgomery  to  Hatfield.  The  fracture  of  this  ore 
sometimes  presents  broad  laminee;  and  sometimes  the  folia  are  so 
small,  that  its  structure  appears  granular.  The  bulk  of  the  vein  is 
quartz,  in  which  the  ore  is  disseminated  in  masses,  which  are  some- 
times  less  than  an  inch,  and  sometimes  more  than  a  foot,  in  diameter. 
Tliis  quartz,  sometimes  very  beautifully  crystallized,  frequently  pre- 
sents a  radiated  structure,  resulting  from  its  great  tendency  to  crys- 
tallize ;  it  is  sometimes  intermixed  with  sulphate  of  barytes  and  fluate 
of  lime.    This  ore'aSbrds  from  50  to  60  per  cent  of  lead,  and  contains 
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oulj  1^  oz«  of  silver  to  the  ton.  (8iLLtMAx»)*  The  same  rein  also 
contains  the  sulphate,  molybdate;  muriate,  and  phosphate  of  lead, 
pjritons  copper,  and  blendei^-Also  at  Lererett,  where  a  Tein  of 
Galena  and  pjritoas  copper,  sometimes  in  nearlj  equal  proportions, 
in  a  gangae  of  salphate  of  barytes  and  quartz,  •  traverses  graiute. 
(Hitchcock,) — In  Maine,  at  Topsham  in  granite,  and  at  Thomastowa 
in  limestone. 

(Bemarks.)  Most  of  the  lead  of  commerce  is  obtained  from  this 
species ;  and  usually  contains  a  little  silver. — Galena,  in  the  north  of 
England,  yields,  on  an  average,  11^  ounces  of  silver  to  a  ton.  The 
Galena  of  the  South  Hoo  mine,  near  Beeralstone,  in  Devonshire,  hu 
yielded  135  ounces  of  silver  to  a  ton. 

The  annual  produce  of  all  the  lead  mines  of  Great  Britaia  if 
between  45,000  and  48,000  tons  of  lead,  and  is  obtained  cluefly  froa 
Galena. 

Galena  is  sometimes  employed  for  glazing  pottery;  and  hence 
called  Potter*8  Lead  ore. 

8PBCIES  S.    OXIDE  OF  LEAD. 

Plomb  <nid6  rouge.  Htnty,   Kative  Minium.  lameniu  AUda,  PhU^a, 

The  occurrence  of  lead  in  the  state  of  a  pure  Oxide  is  very  nre. 
The  existence,  however,  of  a  native  Red  Oxide  of  Lead  appears  to  be 
well  established. 

Its  color  is  a  lively  scarlet  red.  It  occurs  in  a  loose  sfat^  or  in 
masses,  composed  of  flakes  with  a  crystalline  texture. — When  gently 
heated,  it  becomes  darker,  and,  by  a  stronger  heat,  on  charcoal,  is 
reduced. — It  is  supposed  to  proceed  from  the  decomposition  of  sul- 
phuret  of  lead,  which  is  said  to  be  sometimes  found  at  the  centre  of 
its  masses. 

It  is  found  in  the  lead  mines  of  Brcjiau  in  Westphalia,  disseminated 
in  calamine  with  galena  and  carbonate  of  lead  ;»-also  in  Yorksliire. 

Subspecies  1.     Aluminous  Oxide  of  Lkad. 

Hydrous  slunuittte  of  Lesd.  SmifAMA.    Plomb  Gomme  of  lome. 

The  nature  of  this  rare  mineral  was  first  ascertained  by  Smithsoa 
Tcnnant. 

Its  color  is  yellow ;  but,  in  its  other  external  characters,  it  very 
strongly  i*csenibies  the  variety  of  hyalite,  found  at  Francfort  on  the 
Main,  and  sometimes  called  Muller^s  glass. 

AVhen  slowly  heated,  it  becomes  white  and  opaque;  but  is  infusible. 
If  suddenly  heated,  it  decrepitates  violently.  With  borax  it  melts  into 
a  transparent  colorless  glass,  and,  by  tlie  addition  of  nitre,  the  lead  is 
reduced.  (Smithson.)    It  contain?,  according  to  Bei*zelius,  oxide  of 

*  Sec  Bruce*s  Min«  Jour,  voh  i ;  and  North  Amcricaa  Rpricw,  KOb  S,  TtU  k 


eAEBONATE  OV  LEAS.  6*35 

lead  40.14,  alamine  57.0,  water  19.9,  oxides  of  iron  and  manganese 
1.8,  sulphuric  acid  0.2,  silex  0.6  ;«s99.64. 

It  is  found  at  Hnelgoet,  near  Poullaouen,  in  Bretagne. 

It  has  been  bj  some  considered  a  compact  Waveliite. 

Species  4.    CARBONATE  OF  LEAD. 

9loinb  earbonat^-  Hmty.  Brtngnlart,  Wein  Bleien.  Werner,  White  lead  ore.  Kirmui,  Le  Plomli 
Uane.  BrthanL  Oi-pramatie  Lead  Spar.  Jamcfn,  Bleiwcw.  ttaumann.  Carbonate  of  Lead. 
UkUuPkUMpt, 

The  color  of  this  very  beautiful  metallic  salt  is  generally  whitei 
either  pure,  or  mixed  with  gray^  yellow,  green,  or  brown,  and  some* 
times  it  is  gray,  or  silver  white.  The  surface  is  sometimes  lead  gray, 
in  consequence  of  partial  reduction,  or  the  formation  of  a  sulphuret  of 
lead.  It  is  sometimes  limpid  and  transparent,  and  sometimes  only 
translucent,  or  even  opaque.  Its  crystals  exhibit  double  refraction  in 
a  high  degree.  Its  specific  gravity  usually  lies  between  6.0  and  7.2. 
It  is  very  brittle,  and  easily  scrat^d  by  a  knife. 

It  is  often  crystallized  ;  and  ^  sometimes  massive,  or  in  plates  or 
spangles,  like  mica.  It  also  occurs  in  compact^  reniform,  or  amorphous 
masses,  or  in  a  friable  state.  Its  structure  is  more  or  less  distinctly 
foliated,  and,  by  mechanical  division,  a  rectangular  octaedron  is  * 
obtained,  as  the  primitive  form  of  its  crystals.  Its  fracture  is  usually 
conchoidal  with  small  cavities,  sometimes  also  uneven,  or  splintery ; 
its  lustre,  which  may  be  splendent  or  only  glimmering,  is  most  fre- 
quently adamantine  or  resinous. 

Some  of  its  more  common  secondary  forms  are  the  following.—- 
A  cuneiform  octaedron,  which  in  fact  resembles  a  four-sided  prism, 
bevelled  at  its  extremities  by  planes,  which  stand  on  the  obtuse  lateral 
edges. — A  six-sided  prism,  subject  to  several  modifications ;  sometimes 
its  terminal  edges  are  truncated — sometimes  it  is  terminated  by  six- 
tided  pyramids,  like  quartz — and  sometimes  by  only  four  faces  (PI.  V, 
fig.  15.),  two  of  which  stand  on  opposite  lateral  faces,  and  meet  in  an 
edge  under  an  angle  of  141^  02',  while  the  other  two  faces  stand  on  two 
opposite  lateral  edges. — A  double  six-sided  pyramid,  sometimes  with 
truncated  summits. — Sometimes  its  prisms  are  tabnlar.^The  crystals 
are  usually  small,  with  highly  polished  faces,  whose  lustre  is  often 
waxy  or  adamantine. 

(Chemical  characters,)  It  is  soluble,  with  effervescence,  in  nitric 
acid,  especially  when  diluted  ;  and  is  rapidly  blackened  by  the  action 
of  gas  from  solutions  of  alkaline  sulphurets.  Before  the  blowpipe  it 
decrepitates,  and  on  charcoal  is  easily  reduced  to  a  globule  of  lead.  A 
specimen  from  the  Lead  Hills,  Scotland,  yielded  Klaproth  lead  77^ 
oxygen  5,  carbonic  acid  16,  water  2.  In  a  transparent  specimen  from 
Nertschinsk,  John  found  oxide  of  lead  84.5,  carbonic  acid  15.5. 
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(DiaHncHve  duiraekrs.)  Its  high  specific  gtvntj,  its  change  of 
color  by  the  action  of  alkaline  8alpbarets»  and  its  easj  redaction  to 
metallic  lead  sufficiently  distinguish  it  from  the  carbonate  of  lime 
and  sulphate  of  barjtes,  the  last  of  which  it  sometimes  much 
resembles. 

Var.  1.  AOxouLAB  carbokate  or  lkad.*  Phillifs.  This  occurs 
in  delicate  needles  or  prisms,  sometimes  insulated,  and  sometiBes 
unitec^  in  fascicular  groups.  Their  lustre  is  verj  often  strong  and  silky ; 
and  their  surface  is  sometimes  coated  widi  malachite  in  a  state  sf 
powder^— — Few  minerals  present  finer  specimens,  than  this  Tariety, 
which  comes  from  the  mines  of  the  Harz,  &c« 

2.  COLUMNAR  OAHBOMATE  OF  LEAD.t  Its  masses  are  composed  sf 
minute  prisms  or  columns,  often  channelled,  yariousl  j  aggregated,  and 
intersecting  each  other.  It  much  resembles  columnar  fndphate  sf 
iMirytes,  with  which  it  is  sometimes  associated. 

3.   EARTHY  CARBONATE  OF  htJ^M?  Ji I K t N.  pHILLtPS.      This  VaflCtf 

has,  in  general,  a  stony  or  eartip  aspect.  It  occurs  in  amocphous 
masses,  or  reniform  concretions,  more  or  less  compact,  and  is  soaie- 
times  friable,  or  in  tender  crusts,  or  is  even  pulverulent.  Its  fractare 
is  uneven,  earthy,  or  splintery,  sometimes  glossy  or  resinous,  but,  ia 
general,  nearly  dull.  It  is  usually  opaque ;  its  color  is  gray,  or  gniyiik 
white,  or  shaded  with  yellow,  .green,  or  red,  and  even  passes  to  pale 
or  greenish  yellow,  or  reddish  brown,  &c.  chiefly  in  conseqnence  sf 
impurities.       Its  specific  gravity  is  usually  between  4.16  and  5.78. 

Some  Varieties  appear  to  be  a  pure  carbonate  and  effenresce  freely 
with  acids,  while  others  are  impure,  and  effervesce  more  slowly.  A 
specimen,  analyzed  by  John,  yielded  oxide  of  lead  66.0,  carbonic  acid 
12.0,  water  2.2,  silex  10.5,  alumine  4.7,  oxides  of  iron  and  manganese 
2.2; =97.6. 

Some  specimens,  referred  to  this  variety,  scarcely  effervesce  in 
cold  nitric  acid,  and,  with  muriatic  acid,  yield  the  odor  of  chlorine ; 
thus  indicating  that  tliey  exist  in  the  state  of  an  oxide  rather  tfaiD 
that  uf  a  carbonate. 

(Geological  situation.)  Carbonate  of  lead,  though  never  in  sufficient 
quantities  to  be  explored  by  itself,  is  not  uncommon  in  those  mines, 
which  contain  the  sulphuret  of  lead.  It  is,  of  course,  associated  widi 
tlie  various  substances,  found  in  those  mines,  and  is  sometimes  inter- 
mixed with  the  blue  and  green  carbonates  of  copper.  Sometimes  it 
appears  in  silver  white  spangles  on  the  surface  of  other  minerals,  or 
invests  them  as  a  coat. 

*  Plomb  carbonate  acicuUure.  Hauy.  Bfngniart.    t  Plomb  carbonate  baeUlaire.  Hovy.  Brmgnmr*- 
t  Ploab carbonate  tnT<eQx.J7airy.    Plomb  mrhmwtf  Mwiifi  rt  niiilf  If rrni  JrtJ^wfai  f_    Bkkffirv 
Werner,  Hmumotm,   Saithy  Lead  Syar.  Jamenn, 
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Iti  ccrfor  is  mMietimes  pale  green  or  blue,  arising  from  the  presence 
9f  green  or  blue  carbonate  of  copper,  forming  the  Flomh  carbonate 
cuprifere  of  JEaUy,  Sometimes  the  color  is  only  superficial,  and 
sometimes  it  penetrates  the  mass. 

(LoealUies,)  It  is  found  in  the  Harz;  at  the  Lead  Hills  in 
Scotkmdi  in  the  mines  of  Cornwall,  &c«  Fine  crystals  come  from 
the  mines  of  Gazimour  in  Siberia. — The  cupreous  variety  is  found 
at  the  Lead  Hills  in  Scotland ;  in  Spain,  &c. 

In  the  United  States.  In  Missouri,  at  Mine  k  Burton,  incrusting 
galena.  (Schoolcraft.) — In  Illinois,  at  Cave  in  Ilock. — In  Virgima, 
Wythe  County,  14  miles  from  the  Court  House,  on  the  banks  of  New 
River.  It  is  sometimes  massive  and  coherent,  and  sometimes  dis- 
seminated and  friable,  and  is  usually  yellowish,  reddish,  or  blackish. 
Galena  and  other  ores  of  lead  occur  in  this  mine ;  but  the  Carbonate 
of  lead,  at  present,  predominates  in  the  proportion  of  5  to  1  over  all 
the  others.  The  veins,  which  contain  the  Carbonate,  are  sometimes 
iaterseeted  or  turned  aside  by  limestone  or  other  rocks.  It  yields, 
when  pare^  about  75  per  cent  and,  in  1812,  about  450  tons  of  lead 
were  obtained.  (SusFFEr.)  It  is  sometimes  in  groups  of  wliite, 
acicnlar  crystals.  (Mitch ill.) — In  Pennsylvania,  at  the  Perkiomen 
lead  mine,  it  is  crystallized  in  six-sided  prisms,  truncated  on  the 
terminal  edges— in  double  six-sided  pyramids  with  truncated  summits 
—and  in  oblique-angled  fout-sided  prisms,  with  bevelled  extremities ; 
it  also  occurs  compact,  and  is  sometimes  penetrated  by  acicular  crys- 
tals of  red  oxide  of  copper.  (Wetherill.)  It  is  sometimes  in  large 
plates  with  bevelled  edges.  (JFjster.J — Also  on  Conestoga  creek, 
near  Lancaster.  (Conrad.) 

SuBSPBctBs  1.     Black  Carbonate  of  Lead. 

fdhvmUeiecz.  Werner,    Black  kid  ore.  KdriHtru    Plomb  noir.  Bremgniart,    Black  Lead  Spar. 

Jameeen*    Bldschwarze.  Haumumfu 

Its  color  is  grayish  black  or  black  with  considerable  lustre,  especi- 
ally iti  certain  parts.  It  is  nearly  or  quite  opaque,  and  its  streak  is 
grayish,  sometimes  with  a  tinge  of  blue. — It  is  easily  scratched  by  a 
knife,  or  broken ;  and  its  fracture  is  uneven  or  imperfectly  conchoidal, 
with  a  moderate  lustre  slightly  metallic.  It  often  soils  the  fingers.— 
It  is  amorphous,  or  occurs  in  six-sided  prisms,  or  in  acicular  crystals. 
Its  specific  gravity  is  about  5.75. 

Before  the  blowpipe  it  decrepitates,  and  is  easily  reduced  on  char- 
coal. According  to  I^ampadius,  it  contains  lead  75.0,  oxygen  3.5, 
carbonic  acid  18.0,  water  2.0,  carbon  1.5.  The  original  color  appears 
to  have  undergone  an  alteration,  similar  to  that,  produced  by  the 
action  of  alkaline  solphurets  or  sulphuretted  hydrogen  on  the  white 

81 
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carbonate  of  lead. — ^The  same  specimen  is  sometimes  black  on  one 
side,  while  the  other  side  remains  in  the  state  of  a  white  carbonate. 
(81LLIMAN.) 

It  is  found  on  the  surface,  or  in  the  cavities,  of  other  ores  <rflead.  It 
is  usually  associated  with  the  common  carbonate  and  sulpharet  of  lead, 
the  latter  of  which  it  often  incrusts,  being  at  the  same  time  covered 
by  the  former. 

Species  5.    CARBONATED  MURIATE  OF  LEAD. 

Plomb  maitet^.  Bncftant,  Brongniart,     Comeoat  Lead.  Jamet0n.     HotvbkL  tfkrmtrm  Ammmm. 

Maritte  of  Letd.  JMn,  PhOUpa. 

.  Its  color  is  light  greeo,  greenish  yellpw,  pale  yellow,  or  jellowirfi 
gray,  and  sometimes  it  is  whitish  or  colorless.  It  is  transliiceiit,  and 
sometimes  more  or  less  transparent.  It  is  brittle,  and  may  be  acraldiad 
by  carbonate  of  lead.    Its  specific  gravity  is  6.06. 

It  is  usually  crystallia^  in  short  four-sided  prisms,  which  are  oAea 
very  nearly  cubes.  The  edges  and  angles  are  liable  to  trimcatNii,  and 
the  lateral  edges  are  sometimes  bevelled.  In  some  casefl»  die  prisa 
is  terminated  by  four-sided  pyramids,  whose  faces  correspond  to  tke 
lateraV  planes,  and  whose  summits  are  sometimes  deeply  tnmcated. 

Its  structure  is  foliated  in  three  directions,  parallel  to  the  fdancs 
of  a  rectangular  prism.  Its  cross  fracture  is  conchoidal ;  and  its  loitre 
is  strong,  either  vitreous  or  somewhat  adamantine^— It  la  nnnniriaiff 
amorphous. 

(Chemical  characters.)  When  its  powder  is  thrown  into  m'tric 
acid,  a  small  portion  only  of  it  is  dissolved.  On  charcoal  before  the 
blowpipe  it  melts,  and,  by  continuing  the  heat,  the  muriatic  acid  is 
disengaged  in  vapor,  and  globules  of  metallic  lead  appear.  It  is  xom- 
posed,  according  to  Klaproth  and  Chenevix,  of  oxide  of  lead  8o.5, 
muriatic  acid  8.5,  carbonic  acid  6. 

Its  crystalline  form,  inferior  hardness,  and  chemical  characters  will 
serve  to  distinguish  it  from  carbonate  of  lead. 

(Localities.)  It  accompanies  the  sulphuret  of  lead,  and  was  first 
observed  in  Derbyshire. — In  tlie  United  States,  In  MassachuseUtt  at 
the  lead  mine  in  Southampton,  it  occurs  on  galena,  in  groups  of  very 
light  green,  and  nearly  transparent  crystals.  They  have  a  cubic  form, 
and  are  terminated  •by  tetraedral  pyramids.  (Meade,) 

Species  6.    SULPHATE  OF  LEAD.    Jamesov. 

Plomb  tullkte.  Hauy,  Brongniart.     Blei  vitriol.  IVemer.  Hmunumn.     Le  Vitriol  de  pknb  BtfiC 

Brochant,    Sulphate  oi'  Lead.  Aikin*  PMItipi, 

This  mineral,  sometimes  massive,  usually  occurs  in  small,  shining 
crystals.  Its  color  is  white,  grayish  white,  or  gray,  sometimes  tinged 
with  yellow,  blue,  green,  or  red.    It  is  sometimes  limpid  and  trans- 


SULPHATE  OF  LEAD. 


639 


parent,  and  sometimes  only  translucent.  It  is  easily  scraped  by  a  knife, 
or  reduced  into  fragments.  Its  fracture  is  conchoidal  or  splintery,  and 
has  usually  a  high  lustre,  either  vitreous  or  adamantine.  .  Its  specific 
gravity  lies  between  6.2  and  6.3. 

The  primitive  form  of  its  crystals,  under  which  it  sometimes 
appears^  is  an  octaedron.  The  common  base  of  the  two  pyramids  is 
rectangular,  two  of  its  opposite  edges  presenting  angles  of  101°  S2\  and 
the  other  two,  angles  of  76°  12'.  Haiiy  has  described  several  modifi- 
cationSd — According  to  Phillips,  the  primitive  form  is  a  tight  prism, 
with  rhombic  bases  of  103°^  42'  and  76°  18'. 

The  aforementioned  octaedron  is  often  elongated  and  cuneiform, 
its  summits  being  formed  by  a  line  in  the  direction  of  the  obtuse  edges 
of  the  common  base. — Sometimes  the  obtuse  edges  of  the  common  base 
are  truncated ;  in  addition  to  which  the  solid  angles  about  this  base 
are  sometimes  bevelled,  and  even  the  edges  of  these  bevelments 
truncated.  (PI.  V,  fig.  16.) — Sometimes  the  summits  of  the  elongated 
octaednms  are  so  deeply  truncated,  that  the  crystal  assumes  a 
tabular  aspect 

(C^ieuiieal  characters.)    It  is  insoluble  in  nitric  acid.     On  charcoal . 
it  is  easily  reduced  by  the  blowpipe ;  indeed  the  surface  of  a  fragment 
may  be  reduced  to  a  metallic  state  by  the  flame  of  a  candle.     It 
containt  oxide  of  lead  7(K5,  sulphuric  acid  25  J 5,  water  2.25;ss98.5. 
(Klapsoth.) 

It  sometimes  contains  carbonate  of  lead,  which  increases  its  specific 
gravity,  and  causes  a  slight  effervescence  in  nitric  acid. 

Its  chemical  properties  sufficiently  distinguish  it  from  the  carbonate 
of  I^,  which  it  often  much  resembles  in  its  external  characters. — It 
18  much  more  easily  reduced,  than  the  molybdate  of  lead. 

(Localities,)    This  substance,  which  is  still  rare,  accompanies  the 
snlphuret  of  lead,  by  the  decomposition  of  which  it  may  have  been  pro- 
>duced.— -In  the  island  of  Anglesea,  it  occurs  in  the  cavities  of  a  cellular 
and  friable,  reddish  brown  oxide  of  iron. 

In  the  United  States.  In  Pennsylvania,  at  the  Perkiomen  lead  mine, 
it  occurs  in  octaedrons,  sometimes  elongated,  and  sometimes  with  trun- 
cated summits;  some  of  its  crystals  are  unusually  large.  (Wbthbrill.) 
—In  Connecticut^  at  Huntington,  with  argentiferous  g^ena.  ( 8il li- 
ma s.) — In  Massachusetts,  at  the  Southampton  lead  mine,  it  occurs  in 
plates  or  tables  on  cubes  of  sulphuret  of  lead,  and  not  uufrequently  in 
i^avities  of  quartz,  which  is  the  gangue  of  the  sulphuret  It  is  white, 
with  a  strong  vitreous  lustre,  in  some  parts  translucent^  in  others 
transparent  Its  specific  gravity  is  6.2.  (Meade.)  The  molybdate, 
and  some  other  salts  of  lead  occur  in  the  same  vein. 
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SfEciBS  7.     PHOSPHATE  OF  LEAD. 

Plomb  photplMl^  JToiiy.  BrtngnlmrU  Brum  and Gnm liWiii*  Wwmy,  lAHSmb^^Ham^ 
et  vcrte.  Brtchanu  RkonboidAl  Ltad  Syar.  JbmMMii  Pjnr— <nmi  fTwiiiwiii  Ptafl 
Lead.  >4iA-in.  Phittip*, 

Few  metallic  salts  present  so  many  colors,  as  the  Phosphate  of  lead. 
Its  most  common  color  is  some  shade  of  gr^ en,  sometimes  a  pure  grass 
green,  sometimes  pistachio,  olive,  or  blackish  green»  and  sometimes  it 
passes  to  greenish  or  sulphur  yellow,  or  even  to  gp-eenish  white ;  some 
varieties  are  gray,  often  tinged  with  yellow  or  brown,  and  others  are 
brown,  or  reddish  brown,  &c.  Its  powder,  however,  is  usually  gray, 
sometimes  with  a  slight  tinge  of  yellow.  It  is  commonly  translucent, 
sometimes  transparent,  and  sometimes  opaque. 

It  is  sometimes  amorphous,  or  in  crusts,  or  in.renifonn  or  botryoidal 
concretions,  but  is  most  frequenUy  crystal  lia^.  Its  crystak  are  reg- 
ular six-sided  prisms,  sometimes  truncated  on  the  lateral  or  terminal 
edges.  This  prism  may  also  be  terminated  by  six-sided  pyramids, 
whose  faces  correspond  to  the  lateral  planes,  forming  with  tiiem  an 
angle  of  130°  53'.  The  edges  between  the  prism  and  pyramid  are 
sometimes  truncated.— -These  prisms  are  usually  short,  sometimes  even 
tabular,  with  shining  surfaces,  and  often  with  a  waxy  lustre ;  the  brown 
varieties,  however,  have  less  lustre,  their  surface  being  oflen  rough  and 
blackish.  Sometimes  the  lateral  faces  of  the  prisms  converge  toward 
their  extremities*— The  crystals  are  sometimes  acicular. — ^They  arc 
often  grouped. 

Its  fracture  is  uneven  or  splintery,  glistening  with  a  resinous  lustre. 
It  is  easily  broken ;  but  is  sufficiently  hard  to  scratch  carbonate  of  lead. 
Its  specific  gravity  lies  between  6.27  and  7.20. 

(Chemical  characters.)  Phosphate  of  lead  does  not  effervesce  in 
nitric  acid,  although  soluble  therein.  Before  the  blowpipe  it  melts  into 
a  grayish  globule,  which,  on  cooling  slowly,  presents  a  polyedral  form, 
whose  faces,  when  examined  by  a  microscope,  often  exhibit  concentric 
stride ;  but  it  is  not  reducible  even  on  charcoal  without  the  addition 
of  soda  or  some  other  flux.  The  brown  variety,  when  melted,  forms 
acicular  crystals,  while  cooling,  and  a  radiated  mass  remains.  A 
specimen  of  the  green  Phosphate  yielded  Klaproth  oxide  of  lead  77.10, 
phosphoric  acid  19.0,  muriatic  acid  1.54,  oxide  of  iron  0.10  ;=97.74. 
From  a  brown  crystal,  he  obtained  oxide  of  lead  78.58,  phosphoric  acid 
19.73,  muriatic  acid  1.65  ;=99.96.  It  usually  contains  a  littic  muriatic 
acid. 

(Distinctive  cJiaracters.J  The  peculiar  globule,  which  it  yields 
before  the  blou-pipe,  is  very  often  a  good  distinctive  character.  Its 
^vant  of  oflervescence  in  nitric  acid  will  distinguish  it  from  the  car- 
bomjtc  cf  lead  and  the  green  camoiiatc  of  copper. 
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AcicuLAB  PB08PHATB  ov  LEAD.*  It  occim  ui  iciciihur  cTystals, 
usually  short,  and  diyer^ng  in  little  groups.  Sometimes  thej  are  verj 
mirfute,  and  resemble  the  surface  o^  yelvet,  or  a  kind  of  moss,  and 
invest  other  minerals. 

f  Localities. J  Phosphate  of  lead,  like  the  carbonate  of  lead,  with 
which  it  is  often  associated,  b  found  in  mines,  which  contain  the 
sulphuret  of  lead,  whether  in  primitive,  transition,  or  secondary 
mountains  i  and  of  course  it  has  the  same  gangues  and  accompanying 
minerals,  as  the  sulphuret.  Scotland,  England,  Germany,  and  Franco 
alfi>rd  good  specimens. 

In  the  United  States.  In  Pennsyhania^  at  the  Perkiomen  lead  mine, 
sometimes  in  grass  green  six-sided  prisms,  and  sometimes  in  reniform 
concretions,  or  crusts.  (PTETHBsiLL.J-'^hi  Massachusetts,  it  is  said  to 
exist  in  the  Southampton  lead  mine. 

Subspecies  1.    Arseniatbd  Phospbatb  or  Lead. 

Pknob  phoipluu^  anenian.  ffotiy.    AiMsiftfeed  Flw^hsts  «r  Lead.  PkttSpt. 

Its  color  is  yellow  of  diflferent  shades,  or  yellowish  green  more  or 
less  deep,  and  sometimes  with  a  tinge  of  brown.  It  is  sometimes 
crystallized  in  the  forms  belonging  to  the  species,  and  sometimes 
occurs  in  reniform  or  botryoidal  concretions,  with  a  fibrous  structure. 
Its  fracture  is  conchoidal  with  a  resinous  lustre. 

Before  the  blowpipe  it  exhales  the  odor  of  arsenic,  and  3rields  a 
f^Iobule,  like  the  pure  Phosphate.  It  contains  oxide  of  lead  76.0, 
phosphoric  acid  13.0,  arsenic  acid  7.0,  muriatic  acid  l.r5,  water  0.5 ; 
as98.25.  (Klaproth.) 

It  has  been  foiind  at  Roziers  in  France— 4n  Saxony,  &c«  and  often 
invests  quartz. 

appesdix  to  phosphate  of  lead* 
Blue  Lead*    Jameson, 

BteoUderz.  Werner,  Hautnuum.  Pknnb  sulfkr6  epigene  prinmiiqiie.  Hkuy*  Plomb  aoir*  Br§ngtUart^ 

Blue  LewL  Aikttu  PhOUpe. 

Its  color  is  darker  than  lead  gray,  and  approaches  indigo  blue  or 
bluish  black.  Its  streak  has  a  metallic  lustre.  Though  sometimes 
massive,  it  occurs  most  commonly  in  opaque,  six-sided  prisms,  with 
rough,  dull  surfaces,  and  sometimes  with  convex  faces^ — It  is  easily 
broken,  and  its.  fracture  is  in  part  foliated,  and  in  part  even,  uneven, 
or  conchoidal,  with  a  feeble  metallic  lustre.  Its  specific  gravity  is  5.46. 
(Qellert.) 

The  prisms  of  Blue  lead  are  sometimes  invested,  and  sometimes 
more  or  less  deeply  penetrated,  by  sulphuret  of  lead  in  shining  laminas. 

*  Plomb  photphstf  tqcokire.  flimy.  Plonl^  ptefphatftlrioiilei  BmignkurU 
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Before  the  Uowpipe  it  melts,  yielding  a  feeble  bluish  flame  and  a 
fulphurous  odor.  That  part  of  the  prism,  which  appears  to  be  sulphuret 
of  lead,  is  reduced  to  metallic  lead,  while  the  remaining  part  crjstallizes, 
on  cooling,  in  dodecaedrons,  without  suffering  anj  change  of  color,  and 
is  Phosphate  of  lead.  (Silliman.J 

Some  mineralogists  consider  this  ore  an  original  nuxtnre  of  the 
sulphuret  and  phosphate  of  lead,  while  others  believe  it  to  be  a  phos- 
phate of  lead,  which  has,  bj  some  process,  exchanged  a  part  of  its 
phosphoric  acid  and  oxygen  for  sulphur. 

It  is  a  rare  mineral.  At  Huelgoet,  in  France,  it  is  associated  with 
the  phosphate  and  sulphuret  of  lead ;  and  at  Zschoppau,  in  Saxony, 
with  the  phosphate  and  carbonate  of  lead,  malachite,  &c. 

Species  8.     ARSENIATfi  OF  LEAD.    Jameson. 

Fknib  tneni&  Bauif,  EnngnlMrt.   Bldbliitlie.  Haiumann,   Aneniftte  of  Lead.  MUm^  PAiE^ 

Although  this  species  is  rare,  it  has  presented  considerable  diversity 
of  external  characters.  Its  colors  are  pale  yellow,  greenish  or  brownish 
yellow,  hair  brown,  yellowish  green  or  even  grass  green,  and  sometimes 
yellowish  white.  It  is  tender  and  easily  broken.  Its  specific  gravity 
usually  lies  between  5.06  and  6.41. 

It  occurs  in  six-sided  prisms,  whose  terminal  edges  are  sometimes 
truncated ;  but  more  frequently  its  crystals  are  acicular ;  they  are  often 
translucent,  and,  when  transparent,  their  angles  scratch  glass.-— Small 
prisms  are  sometimes  so  grouped,  as  to  exhibit  the  general  aspect  of  a 
six-sided  prism,  whose  sides  are  curved. — Sometimes  it  is  in  hexagonal 
or  rounded  plates,  grouped  in  the  form  of  a  rose. — Sometimes  it  is  in 
delicate  filaments  with  a  silken  lustre,  slightly  flexible,  and  reducible 
to  powder  "by  mere  pressure. — Sometimes  it  is  in  semitransparent  grains 
with  a  resinous  aspect,  collected  into  mammillary  or  botryoidal  masses. 
—Sometimes  it  is  in  opaque  reniform  concretions  with  a  glistening 
conchoidal  fracture,  somewhat  resinous. — In  fine,  it  sometimes  presents 
a  compact  texture ;  or  appears  in  friable  earthy  crusts. 

(Chemical  characters. J  Before  the  blowpipe,  on  charcoal,  it  is 
reduced  to  metallic  lead,  and  exhales  the  odor  of  arsenic,  which  may 
also  be  perceived,  when  its  powder  is  thrown  on  hot  coals.  In  nitric 
acid  it  does  not  effervesce.  A  specimen  from  Saxony  yielded  Rose 
oxide  of  lead  77.50,  arsenic  acid  19.05,  muriatic  acid  1.50,  oxide  of  iron 
0.25 ; =98.30.  Another  from  Cornwall  yielded  Gregor  oxide  of  lead 
69.76,  arsenic  acid  26.40,  muriatic  acid  1.58,  with  a  little  oxide  of  iron, 
silex,  and  alumlne. — It  is  still  uncertain,  whether  the  arsenic,  in  some 
fpecimens  referred  to  this  species,  is  not  in  the  state  of  arsenious 
rather  than  arsenic  acid. 
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A  comparison  of  its  chemical  characters  with  those  of  the  other 
salts  of  lead  will,  in  general,  serve  to  distinguish  it  from  anj  of  them, 
it  may  resemble. 

Vnr.  1.      RENIFORM  ARSENIATE  OT  LEAD.*  JaMBSOH.      This^Variotj 

occurs  in  opaque,  reniform  masses,  whose  fracture  is  more  or  lees 
conchoidal,  with  a  glistening,  resinous  lustre.  Its  color  is  brownish 
red  ;  but,  by  exposure  to  the  atmosphere,  its  surface  becomes  ochre  or 
straw  yellow.    Its  specific  gravity  is  only  3.9* 

When  exposed  to  the  blowpipe  on  charcoal,  it  yields  the  odor  of 
arsenic,  and  melts  into  a  black  globule,  containing  grains  of  metallic 
lead.  It  contains  oxide  of  lead  35.0,  arsenic  acid  £5U),  water  10.0,  oxide 
of  iron  14.0,  siiex  7.0,  silver  1.15,  alumine  2.0;a94.15.  (Bjndbeim.) 

It  is  found  near  Nertschinsk  in  Siberia. 

m 

(Localities  of  the  Species.)  It  occurs  in  metallic  veins,  especially 
those  of  sulphuret  of  lead.  Near  Saint-Prix  in  France,  it  is  in  acicuiar 
crystals,  or  silken  filaments,  associated  with  sulphuret  of  lead,  quartz, 
&c« — In  Andalusia,  in  botryoidal  clusters  in  a  gangue  of  feldspar  and 
quartz. — In  the  mines  of  Cornwall,  it  occurs  in  veins,  containing  the 
ores  of  copper,  &c.;  it  is  sometimes  in  six-sided  prisms,  attached  to 
quartz.    In  Devonshire,  it  occurs  in  the  Beeralstone  lead  mines. 

Brongniart  has  mentioned  a  mineral,  composed  of  oxide  of  lead  22, 
oxide  of  arsenfc  38,  oxide  of  iron  39.  Its  texture  is  compact,  and  its 
fracture  smooth,  like  that  of  jasper.t  Its  color  is  yellowish  brown,  and 
that  of  its  powder  ochre  yellow.  It  is  fusible,  and,  when  melted  on 
charcoal,  exhales  the  odor  of  arsenic,  and  becomes  obedient  to  the 
magnet.  It  converts  the  muriatic  into  the  oxymuriatic  acid<— Its 
locality  is  unknown. 

Species  9.    CHROMATE  OF  LEAD. 

Fkanb  chromftt^.  Hauy,  BrmgntarU     RoUiMderz.  fycrner*    Red  Lead  Sptr.  Jamatn.   Le  Ploaib 
roiig«.  Br9ehanu     KaUochrom.  Hatumann,  ChromateofLfead.  JUkin.  PhUUpt. 

Its  color  is  a  very  beautiful  hyacinth  or  aurora  red ;  but  its  streak 
and  powder  are  nearly  orange  yellow.  It  is  translucent,  and  sometimes 
almost  transparent.  It  is  easily  broken,  and  may  be  scraped  even  by 
the  finger  nail.  Its  structure  is  foliated.  Its  fracture  is  generally 
uneven,  and  its  lustre  somewhat  shining.  Its  specific  gravity  extends 
fi-om  5 .75  to  6.10. 

Though  sometimes  massive,  or  in  thin  plates,  it  is  usually  in  crjrs- 
tals,  whose  general  form  is  a  rectangular  four-sided  prism,  more  or  less 
modified.  Sometimes  this  prism  is  terminated  at  each  extremity  by 
four  faces,  making  with  the  lateral  planes,  on  which  they  stand,  an 
angle  of  143°  IS\ — Sometimes  all  the  lateral  edges  are  truncated,  or 

*  Bleiaiere.  Hmumann.  Roiiibrai  AxKSiite  of  Letd.  JUMm,  FMttipi,    t  Fkab  oadb  Jaspoide.  ** 
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onlj  two  of  th^m  >-4md  sometimes  tlie  prism  is  temiiuited  bf  three' 
sided  summits*— Sometimes  both  extrenities  are  obliquelj  bevelled, 
and,  when  the  prism  is  short,  it  has  a  riiomboidal  aspects— The  primitiye 
form  is  an  oblique  four-sided  prism  with  rhombte  basest — ^The  form  of 
these  crystals  is  frequently  incomplete  and  difficult  to  detemune, 
although  their  faces  are  often  well  defined  and  possess  oonaidenble 
lustre.    The  sides  are  often  longitudinally  striated. 

(C^iemical  characters,  j  It  does  not  efierresce  in  nitric  acid,  but 
gives  to  muriatic  acid  a  green  tinge  id  the  course  of  a  few  hours. 
(H4ur.)  It  is  fusible  by  the  blowpipe  ;-wt  tinges  borax  green*  and 
ai  in  part  reduced.  It  contains  oxide  of  lead  64,  chromic  acid  36. 
(Tmsnami>.)  The  brown  variety,  brought  fh>m  Mexico  by  Humboldt, 
contuns,  according  to  Descotils,  oxide  of  lead  74.£0^  chromic  acid  l&O^ 
oxide  of  iron  S^»  muriatic  acid  1.5  ;«b95.20« 

(DistinUi^  eharackrs*)  There  are  several  red  ores,  which  tius 
Chroraate  may  more  or  less  resemble.  But  the  red  sulphuret  of  arsenic 
yields  the  odor  of  garlic,  when  heated— 4he  red  sulphuret  of  mercury 
has  a  red  powder,  and  may  be  volatilise^d  by  the  blowpipe — and  the 
red  sulphuretted  antimonial  silver  has  also  a  red  powder  and  yiddi 
a  globule  of  silver.  In  fine,  no  one  of  the  preceding  three  tingsi 
borax  green^-^It  is  easily  distinguished  from  the  red  oxide  of  commr. 

(Qtological  situathn  ami  LoealiHes.)     This  ore  has  been  foaad 
chiefly  in  Siberia,  near  Catharinenbei]g,  in  the  gold  mine  of  JBeresoC 
It  is  there  disseminated  in  a  metallic  vein,  traversing  gneiss  and  mica 
slate ;  its  gangue  is  quartz,  and  it  is  associated  with  the  sulphuret  of 
lead,  the  hepatic  sulphuret  of  iron,  containing  gold,  and  with  the  cupreoui 
Chromate  of  lead.— A  little  north  of  this  mine,  it  occurs  in  the  fissarei 
of  sandstone,  or  even  in  beds  of  clay,  which  alternate  with  this  sand- 
stone ;   here  also  it  is  accompanied  by  a  similar  sulphuret  of  iroDi 
containing  gold.— ^In  Brazil,  near  Cocaes,  it  occurs  in  sandstone, 
associated  with  a  greenish  mineral.  (Ma  we,) — A  brown  Chronate 
of  lead  has  been  brought  from  Zimapan,  in  Mexico,  by  Humboldt 

( Uses* J  .This  ore  is  sometimes  employed  as  a  paint,  particulsrij 
in  Russia.  It  mixes  well  with  oil,  and  yields  a  fine  color,  which  is 
durable  in  the  air.  The  native  Chromate  is  scarce.  But  an  artificial 
chromate  of  lead  is  manufactured  at  Philadelphia,  the  chromic  acid  being 
obtained  from  the  Baltimore  chromate  of  iron.  (See  Chromate  of  iron.) 

Subspecies  1.    Cupreous  Chromate  of  Lead. 

Plomb  chramK  Br§ngniart»    CImmdteor  Lead.  PhilHp*,    VauqneKsier  J^erxelhu. 

It  occurs  in  acicular  crystals,  which  appear  to  be  six-sided  prisms, 
or  in  botryoidal  masses,  or  in  a  powder,  attached  to  crystals  of 
the  Chromate  of  lead,  or  to  their  gangue.    Its  color  is  green»  sometimes 
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mixed  with  yellow  or  brown ;  and  it  presenres  its  shade  of  green,  when 
exposed  to  the  action  of  the  fire* 

It  tinges  borax  green»  and  gives  to  nitric  acid  a  red  color,  shaded 
with  orange.  It  contains,  according  to  Berzelius,  oxide  of  lead  60.87, 
chromic  acid  £8.33,  oxide  of  copper  10.80. 

It  accompanies  the  Siberian  Chromate  of  lead. 

Species  10.    MOLYBDATE  OF  LEAD. 

nnb  moifb&ktk*  Bauy.  BrtngnlarU    Oelbei  Bleierx,  Werner,    Yellow  Lead  8p«r.  Jmrnentu     Lt 
PloMdiJMUie.  Breehant.   Bldgelb.  Bmumamu   MolybdateoT  Lead.  MiUtu  FhUUpe, 


It  color  is  ordinarily  wax  yellow,  but  varies  to  lemon  or  greenish 
yellow,  orange  yellow,  or  yellowish  brown.  It  is  usually  more  or  less 
translucent,  at  least  at  the  edges,  but  is  sometimes  opaque.  It  is 
brittle,  easily  yielding  to  the  knife ;  and  its  specific  gravity  is  about 
5.48.  Its  structure  is  imperfectly  foliated.  Its  fracture  is  uneven 
or  imperfectly  conchoidal,  and  has  usually  a  glistening,  waxy  lustre. 

It  most  commonly  occurs  in  crystals,  whose  general  form  is  tabular 
or  octaedral.  The  primitive  form,  which  it  sometimes  presents;  is  an 
octaedron  or  double  four-sided  pyramid  with  isosceles  triangular  faces, 
any  two  of  which,  belonging  to  opposite  pyramids,  contain,  at  the  com- 
mon base,  an  angle  of  76*  40'.  It  has  not  less  than  9  secondary  forms. 
The  primitive  octaedron  is  sometimes  truncated  on  its  summits,  or  on 
the  solid  angles  about  the  common  base,  or  on  all  its  solid  angles,  or  oi| 
its  lateral  edges,  or  several  of  these  modifications  may  combine  (PL  V, 
fig.  17.) — Sometimes  it  occurs  in  rectangular  four-sided  tables,  or  paral- 
lelepipeds, which  in  some  instances  become  cubes.  The  paralle]opipe4 
nay  be  truncated  on  its  terminal  edges.  The  table  may  be  bevelled  on 
its  edges  or  narrow  faces,  or  be  converted  by  truncation  into  an  eight- 
aded  table  (PL  V,  fig.  18.),  which  may  suffer  still  further  modification^ 
—Sometimes  the  table  has  12  sides. 

The  tables  are  frequently  grouped,  and  often  intersect  each  other. 
Their  surface,  though  often  shining,  is  sometimes  dull. 

This  ore  also  occurs  in  lamedlee  or  plates;  and  sometimes  it  is 
amorphous  with  a  compact  texturew«-It  is  sometimes  merely  a  crust. 

(Chemical  characters.)  Before  the  blowpipe  it  decrepitates,  and  melts 
into  a  gray  or  dark  colored  mass,  which,  by  urging  the  heat,  discovers 
globules  of  lead.  It  is  soluble  in  hot  nitric  acid  without  effervescence, 
unless  carbonate  of  lime  be  accidentally  present  According  to  Klap« 
roth,  it  contains  oxide  of  lead  64.42,  molybdic  acid  34^  ;s398.67. 

(Distinctive  characters,)  From  carbonate  of  lead  it  may  be  distin- 
guished by  its  want  of  effervescence  in  nitric  acid,  by  its  more  difficult 
reduction  before  the  blowpipe,  and  usually  by  its  colore — Sulphate  of 
lead,  it  will  be  recollected,  is  very  easily  reduced-— and  phosphate 
of  lead  is  not  reducible  by  the  blowpipe  but  yields  a  polyedral  globule. 
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ecological  sUtuOian  and  LocaliHe^J  At  Bleybeii;  in  Carinthitt 
and  at  Zimapan  in  Mexico,  it  occurs  on  compact  limestone,  and  at  the 
former  place  is  accompanied  by  other  ores  of  lead.  It  is  sometimes 
associated  with  sulphoret  of  moljbdena.  It  occnra  also  near  Bcixlegg 
in  the  Tyrol,  and  Annaberg  in  Austria. 

In  the  United  States*  In  Pennsylvania,  at  the  Perkiomen  lead  mine* 
where  it  is  finely  crystallized  in  small  quadrangular  tables  with  berel* 
led  edges,  or  with  truncated  angles,  or  with  both  modifications ;  its 
colors  are  orange  and  wax  yellow ;  and  it  is  associated  with  other  salts 
of  lead.  (CoNMJD,  Wethbrill.) — In  .^lassacfttisetts,  at  the  Soatiiamp- 
ton  lead  mine,  in  small  tabular  crystals  of  a  dark  wax  yellow*  attached 
by  their  edges  to  cavities  of  crystallized  quartz,  and  frequently  inter- 
secting each  other.  The  sulphate  and  other  salts  of  lead  occur  in  the 
same  mine.  (Meade.) 

Species  11.    TUNGSTATE  OF  LEAD. 

Its  exterior  much  resembles  certain  varieties  of  acicular  phosphate 
of  lead.  It  crystallizes  in  very  acute  four-sided  pyramids.  (Heulawd,) 
It  is  found  at  2Snnwald  in  Bohemia. 

GENUS  X.    TIJr. 

The  color  of  pure  Tin  is  less  white  than  that  of  silver,  being  sightly 
tinged  with  gray.  It  has  more  lustre  and  malleability,  and  is  harder, 
and  more  tenacious  than  lead.  It  is  very  flexible,  and  when  a  small 
bar  or  plate  of  this  metal  is  bent,  a  peculiar  crackling  sound  is  beard. 
Its  specific  gravity  is  7*^9. 

It  melts  at  about  442^  Fahr.  By  exposure  to  the  air  it  loses  its 
lustre,  but,  at  common  temperatures,  is  scarcely,  if  in  any  d^;ree, 
oxidated  by  air  and  moisture.  When  melted,  however,  it  readily 
attracts  oxygen  from  the  air. 

(Uses.)  These  are  numerous  and  important.  With  mercarjit 
forms  the  compound,  applied  to  the  back  of  mirrors  or  looking  glasses 
With  copper  it  constitutes  bronze,  bell  metal,  gun  metal,  &c.  It  enten 
into  the  composition  of  pewter  and  soft  solder* — It  is  employed  in  the 
preparation  of  tin-plate,  which  consists  of  iron,  whose  surface  is  titmed 
to  prevent  oxidation.  It  is  also  applied  to  the  surface  of  copper  vessels, 
designed  for  the  preparation  of  food,  to  prevent  the  injurious  effects, 
arising  from  the  copper ;  but  it  does  by  no  means  render  the  use  of 
such  vessels  safe. 

The  oxides  of  Tin  are  difficultly  fusible,  and  enter  into  the  compo- 
rition  of  enamels  and  glasses,  to  which  they  communicate  an  opaque 
white^-— Muriate  of  Tin  is  employed  in  dying. 

[;j'  TIdB  genus  embraces  only  two  species ;  for  there  is  not  sufficient 
that  native  tin  has  ever  been  observed. 
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Species  1.    OXIDE  OF  TIN.    Pan  lips. 

XlidB  natUm  Bmnh  BrongiUaru    Zfamsicuii  JFenaer.  Hmuimmn.    TimtouMb  Orwmu  MUiu    La 

Pierre  d*(caiii.  BrtcAonc    Pjimmidftl  TSb  on.  lamettu 

This  ore  has  bat  little  of  a  metallic  aspect  Its  colors  Tarj  from 
blackish  brown  and  black  to  brown^  yellowish  or  reddish  brown^  or 
nearly  red,  and  even  to  yellowish  gray,  greenbh  or  grayish  white.  Its 
streak  and  powder  are  gray,  or  grayish  white.  It  is  sometimes  opaque, 
and  sometimes  almost  transparent,  according  as  its  color  is  dark  or 
light.  Its  specific  grayity  lies  between  6.30  and  7.00.  Few  oxides  have 
so  high  a  specific  gravity,  when  compared  with  that  of  the  pure  metal. 

It  has  the  hardness  of  feldspar,  and  gives  fire  with  steel,  bat  is 
easily  broken.  Its  structure  is  imperfectly  foliated ;  and  it  yields  to 
mechanical  division  in  directions  parallel  to  the  sides  and  diagonals  of 
a  rectangular  four-sided  prism.  Its  fracture  is  uneven  or  a  little  cmi* 
choidal ;  and  its  lustre  is  shining  in  various  degrees,  and  resinous,  or 
sometimes  nearly  vitreous. 

This  Oxide  b  found  amorphous,  in  rolled  masses,  or  in  grains,  and 
very  often  in  crystals,  whose  primitive  fdba  appears  to  be  an  octaedron 
or  double  four-sided  pyramid  widi  squm  bases.  The  angle  at  die 
common  base  of  the  octaedron  is  about  67^  42'.  Its  secondary  forms 
are  numerous ;  but  the  crystals  are  often  so  much  grouped,  that  it  is 
difficult  to  perceive  their  form. 

*'     Its  general  form  is  a  rectangular  four-sided  prism,  whose  edges  are 
liable  to  truncation  or  bevelment 

This  prism  is  sometimes  terminated  by  four-sided  pyramids,  whose 
faces  make  with  the  lateral  planes,  on  which  they  stand,  an  angle  of 
135^ ;  it  is  sometimes  truncated  on  the  lateral  edges.  (PI.  V,  ifig.  19.) ; 
and  sometimes  the  lateral  edges  are  bevelled.  When  the  prism  is 
short,  this  crystal  may  be  viewed  as  an  octaedron,  truncated  on  the 
common  base,  and  is  sometimes  so  described^ — The  same  four-sided 
prism  may  be  terminated  by  pyramids,  whose  faces  stand  on  the  lateral 
edges^^Sometimes  this  prism  is  terminated,  at  each  extremity,  by  an 
eight-sided  pyramid,  whose  vertex  is  formed  by  only  four  planes  (PI. 
Y,  fig.  20.),  which  stand  on  the  most  obtuse  edges  of  die  pyramid,  and 
correspond  to  those  faces,  which  terminate  the  first  mentioned  variety. 
—The  most  common  form,  however,  is  a  hemitrope  or  twin  crystid, 
composed  of  two  halves  of  crystals  incorporated  together,  and  presenting 
on  one  side  a  reentering  angle  more  or  less  large.  These  hemitropea 
are  most  frequendy  composed  of  crystals,  belonging  to  the  variety  of 
form  first  described.  (PI.  V,  fig.  21.)— The  surface  of  the  crystal  has 
often  a  strong  lustre. 

(Oiemical  eharaeUrs.)  Before  the  blowpipe  it  decrepitates,  and 
i^  powder,  strongly  heated  for  some  tim^  on  charcoal*  may  be  reduced 
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to  metallic  tin.  It  is  sometimes  coDtaminated  with  anaiic  or  iron. 
A  specimen  from  Cornwall  yielded  Kliquroth  tin  77.50,  oxygen  2U, 
rilex  0.75,  iron  0.25. 

It  sometinies  contains  columbinm.  In  a  specimen  from  VUbo, 
Benelius  found  oxide  of  tin  93.6^  of  columbnim  2A,  of  inn  lA,  of 
manganese  0.8  ;im98.2. 

(DiaHneHve  ckaraeten.)  Its  hardness,  wiuch  enables  it  to  fpt% 
sparks  with  steel,  may  serve  to  distii^ish  it  from  the  snlphnret  of  zinc 
and  femiginoiis  tungsten,  both  of  which  have  a  lamellar  strnetave-F— 
The  powder  of  calcareous  tnngsten  in  nitric  add  beconacs  yellow* 
which  is  not  the  case  with  that  of  the  Oxide  of  tin. 

(Gwlogieal  ntuoHon.)    The  Oxide  of  tin  appears  to  belMg  exdn« 
Uvely  to  primitive  rocks,  althoogh  it  is  freqaentiy  found  in  the  stale  of 
grains  or  sand  in  alluvial  dqiosites,  which  have  arisen  from  the  diain- 
tegration  of  primitive  rocks.    It  is  found  even  in  the  oldest  fonnatioo% 
as  granite,  gneiss,  mica  slate,  &c.  in  which  it  is  disseminated,  or  exists 
in  irregular  masses,  or  beds,  or  mbre  frequentiy  in  veins,  which  traverse 
these  rocks.    It  is  accoiuAUald  by  arsenical  iron,  the  oxide  and  other 
ores  of  copper,  the  ores  of  ViMlM,  sulphuret  of  molybdena,  &c.  alas  by 
quartz,  topaz,  the  fluate  and^osphate.of  lime,  hornblende,  mica,  ice.  It 
is  seldom  or  never  connected  with  carbonate  of  lime  or  sni  phate  of  baiytBS. 
—Its  griuns  adhere  to  other  substances,  or  appear  in  the  form  of  sand. 
Tin  is  evidentiy  one  of  the  oldest  metals.    It  is  disseminated  in  the 
oldest  rocks ;  and  its  veins  are  always  intersected  by  thoee  of  other 
metals,  when  they  occur  together. 

(Localities,)  Tin  is  a  very  rare  metal ;  and  in  many  extensive 
countries  has  not  yet  been  found.  The  most  ancient  and  celebrated 
mines  of  tin  appear  to  be  those  of  Cornwall,  in  England.  The  Oxide 
of  tin  is  there  disseminated  in  granite,  or  exists  in  veins,  traversiog 
granite  and  other  primitive  rocks,  or  is  found  in  alluvial  earths.  The 
tin  ore  of  Cornwall  is  usually  found  in  crystals  more  or  less  aggregated; 
and  it  is  often  the  case  that  different  veins  furnish  different  varieties  of 
form.-— In  the  alluvial  deposites,  the  Oxide  of  tin  is  found  in  crystds 
or  fragments  of  crystals,  either  separate  or  imbedded  in  some  rock,  and 
varying  in  size  from  grains  to  masses  3  or  4  inches  in  diameter.  These 
deposites  are  sometimes  called  Stream  works,  because  the  ore  is  sepa* 
rated  from  other  alluvial  matter  by  the  action  of  running  water ;  and 
tiie  ore  itself  is  also  called  Stream  titu — Some  of  the  tin  mines  of 
Cornwall  extend  under  the  sea ;  and  that  of  Huel-Cock  is  so  near  the 
bottom  of  the  sea,  that  the  noise  of  the  waves  and  the  rolling  of  the 
pebbles  may  be  distinctly  heard.  (BsoNGyi4RT,) 

Tin  is  also  found  in  Gallicia  in  Spain,  in  veins  traversing  granite 
and  mica  slate^— Also  in  Bohemia  and  Saxony,  on  both  aidea  of  the 
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Erzgebirge»  either  disflcminated  in  granites  or  in  veioSt  triTersing  granite 
and  other  primitive  rocksw— In  Sweden,  at  Finbo»  it  occurs  in  blackish 
octaedrons  or  grains  in  quartz,  and  contains  variaUe  proportions  of 
coZttffiHtfiii<— Also  in  France,  near  St.  Leonhard,  in  a  vein  traversing 
granite,  and  containing  also  arsenical  iron,  ferruginous  oxide  of  tung* 
sten,  &c.— Also  in  Ireland,  County  of  Wicklow,  in  alluvial  deposite. 
^— In  Asia,  it  is  found  in  Malacca,  Banca,  Sumatra*  Siam,  &c^— la 
Mexico,  it  occurs  in  alluvial  deposite. 

(Bemarks.)  This  Oxide  is  the  only  ore  of  tin,  which  occurs  in 
sufficient  quantity  to  be  explored.  TTie  Block  tin  of  commerce  is 
obtained  from  the  Oxide  of  tin,  found  in  veins,  or  disseminated  in 
rooks,  and  is  less  pure,  than  Orain  tins  which  is  obtained  from  the 
ore  found  in  alluvial  deposite,  and  called  Stream  tin.  (TArtoM.J-^Iik 
16  specimens  of  metallic  tin  from  Cornwall,  Thomson  found,  on  an 
average,  only  -pAnr  I»rt  of  copper,  and  from  y^  to  tt,W  V^ 
of  iron. 

Subspecies  1.    Fibrous  Oxidk  of  Tik.    Phillips. 


Bomifm  Briigniart,    XonkhAHflHMn.  I9%ratr.    Wood  Tin. 

JCInMm.  Jikiiu    Ftiriger  Zinnrtri«i  HttUtmatau 

Its  color  is  hair  brown,  light  or  dark,  or  nearly  chestnut  brown, 
wh^h  passes  into  reddish  brown  or  yellowish  gray.  It  is  opaque; 
easily  broken ;  and  its  specific  gravity  is  between  6.30  and  6.rs. 

It  occurs  in  small  masses  more  or  less  globular,  reniform,  or  wedge 
shaped,  &c.  Its  structure  is  fibrous;  and  its  masses,  when  broken* 
present  delicate,  diverging  fibres  with  a  feeble  resinous  lustre.  Ita 
fibres  are  sometimes  intersected  by  undulated,  parallel,  lamellar  con* 
cretions  or  zones. 

Before  the  blowpipe  it  becomes  brownish  red,  but  is  neither  fusible 
lior  reducible.    A  specimen  from  Cornwall  yielded  Vauquelin  oxide 
of  tin  91,  oxide  of  iron  9.    Another  from  Mexico  yielded  Descotils 
>Kxide  of  tin  95,  oxide  of  iron  5. 

Some  specimens  are  nearly  black  at  the  surface  and  much 
resemble  brown  hematite ;  but  the  ore  of  tin  has  a  much  lugher 
specific  gravity. 

This  fibrous  Oxide  is  found  in  Cornwall  in  alluvial  earths. 

The  variety,  called  Toad's  eye,  is  found  in  Cornwall  in  very  minute^ 
spherical  masses,  composed  of  fibres,  radiating  from  a  centre.  Its 
colors  are  brown  and  yellowish  white  in  alteniat^  concentric  bands. 
These  masses  are  imbedded  in  an  aggregate  of  quartz  and  schorl, 
which  forms  large  veins  in  granite. 

The  fibrous  Oxide  of  tin  is  found  also  in  Mexico^ -either  in  veini|» 
or  alluvial  deposites. 
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Sfbcims  a.     PYRITOUS  TIN. 

Xtain  tolfartb  Anqf.  Im  PyxHe  dVCMia.  JutAmtf.   CioMHMi  'Urn 


Its  color  is  steel  gray,  more  or  less  mixed  with  yellow.  Its  streak 
has  a  metallic  lustre,  bat  its  powder  is  blackish.  It  is  always  aaaor- 
phous.  It  is  easily  broken,  and  may  be  scraped  by  a  knife.  Its  frac* 
ture  is  nsnally  uneven  or  granular,  sometimes  a  little  conchoidal*  with 
a  metallic  lustre.    Its  specific  gravity  is  between  ASS  and  4.78. 

Before  the  blowpipe  it  yields  the  odor  of  sulphur,  and  melts  into  a 
black  scoria,  but  is  not  reduced.  It  gives  to  borax  a  yellowish  tmg^ 
and  its  powder  effervesces  in  nitric  acid.  It  contains  tia  34|  copper 
S6,  sulphur  25,  iron  2  ;iB9r.  It  is  very  probably  a  Huxtnre  of  aolphunt 
of  tin  and  pyritous  copper. 

It  has  been  found  only  in  Cornwall  in  a  vein,  where  it  it  aasirfiiti!i4 
with  pyritous  copper  and  blende. 

It  is  sometimes  called  Bell  meM  ore. 

GENUS  XI.    2JJVY7. 

Pure  Zinc  is  white,  slightly  tinged  with  blue,  and  has  conttdcnysr 
lustre.  Its  structure  is  foliated,  but  its  fracture.presents  brsad  Mm. 
Its  hardness  is  such,  that  it  is  not  easily  cut  by  a  knife;  and  id 
qiecific  gravity  is  about  7.00.  By  uniform  pressure  between  lami- 
nating rollers  it  may  be  extended  into  plates ;  but,  at  a  tonpeiataM 
between  212^  and  300^  Fahr.  its  malleability  is  so  much  incrassed, 
that  it  may  be  hammered  into  thin  plates,  or  even  drawn  ints  wire* 
At  a  higher  temperature,  however,  it  again  becomes  brittle  under 
the  hammer. 

By  exposure  to  the  lur,  it  loses  its  lustre,  but  is  very  little  oxidated. 
It  melts  at  about  680°;  and,  in  that  state,  easily  combines  with  the 
oxygen  of  the  air. — At  a  higher  temperature,  it  bums  with  a  greeaisb 
blue  flame,  which,  by  increasing  the  heat,  assumes  a  brilliant  white 
color,  and  a  white  oxide  of  Zinc  is  sublimed  in  the  form  of  veiy 
light  flocculi. 

(Uses  and  Remarks.)  ZSnc,  united  with  copper,  forms  hrass,  one  of 
the  most  useful  metallic  alloys.  It  has  other  less  important  uses,  as  in 
fireworks.  Its  oxide  and  salts  are  sometimes  employed  in  medicine. 
Its  white  oxide  may  be  used  as  a  pigment  with  oil,  and  is  in  soae 
respects  preferable  to  white  lead. 

The  ores  of  Zinc  are  few ;  and  in  some  of  them  the  existence  of  a 
metal  would  never  be  suspected  from  their  external  aspectw— The  pres- 
ence of  this  metal  may  be  determined  by  roasting  the  ore,  and  then 
fusing  it  by  the  blowpipe  on  charcoal  with  filings  of  pure  copper.  If 
Zinc  be  present*  the  copper  will  be  couverted  into  brass* 


iSfpxriM  1.    SULPHURET  OF  ZINC. 

itMmMu^  Bm^  Brmigt^laru    Bkm^  iTtrner.  Xhitmt,  JiUm.  FUO^    iM^kaaitu 


Blende. 

This  ore  exhibits  a  great  diversitj  of  external  aspect.  Its  colors 
may  be  rednced  to  three  principal  Tarieties,  yellow,  hrown,  and  htaek, 
all  of  which  exhibit  different  shades^  or  are  more  or  less  tinged  with  red 
or  green.  Its  powder  is  gray*  often  with  a  tinge  of  yellow,  or  CTen  of 
brown  in  the  darker  Tarieties.  It  is  sometimes  transparent,  more 
fireqaently  translucent,  and  sometimes  opaque. 

Its  specific  grarity  usually  lies  between  3.96  and  4.26.  It  scratchea 
sulphate  of  barytes,  but  not  glass,  and  does  not  give  fire  with  steel.  It 
is  easily  frangible. 

Its  structure  and  its  fracture  are  almost  always  more  or  less 
distinctly  foliated.  The  laminee  separate  in  six  different  directionSp 
parallel  to  the  sides  of  a  rhomboidal  dodecaedron.  Indeed  it  also 
yields  by  mechanical  division  an  octaedron,  tetraedron,  and  riiomb. 
—The  surface  of  the  fracture  has  most  commonly  a  strong  lustre,  often 
splendent,  but  sometimes  feeble ;  in  some  cases  it  is  resinous,  in  others 
vitreous  or  adamantine,  and  sometimes  it  is  metallic^— Its  masses 
present  granular  distinct  concretions  of  various  sizes. 

it  is  sometimes  in  crystals,  sometimes  in  plates,  sometimes  in 
Mfcammillary  or  reniform  concretions,  and  often  massive.  Its  crystals 
are  often  so  grouped,  that  it  is  difficult  to  determine  their  form,  and 
their  surface  has  frequently  a  very  high  lustfe. 

It  rarely  presents  the  primitive  form  of  its  crystals,  which  is  a  dode« 
taedron  with  rhombic  faces ;  or  it  may  be  viewed  as  a  six-sided  prism, 
terminated  at  each  extremity  by  three  faces,  which  stand  on  alternate 
lateral  edges.    It  has  a  considerable  number  of  secondary  forms. 

Sometimes  eight  solid  angles  of  the  primitive  form  are  truncated^— 
Sometimes  it  presents  a  tetraedron,  which  is  liable  to  truncations  on  iti 
angles— and  sometimes  a  regular  octaedron,  which  may  be  truncated 
•n  its  edges,  or  solid  angles,  or  on  bothw— One  of  its  forms  (PL  T^  fig» 
5KS.)  is  complex  in  its  structure ;  it  has  24  faces,  of  which  18  are 
trapeziums,  and  the  remaining  12  are  isosceles  triangles,  joined  two  and 
two  at  their  bases ;  sometimes  also  four  of  its  solid  angles  are  truncated. 
—Sometimes  the  crystals  are  acicular. 

(Chemical  eharaeUrs,)  Before  the  blowpipe  it  usually  decrepitateSp 
and,  though  generally  infhable  even  witii  borax,  it  sometimes  melts  into 
a  scoria.  Its  powder  in  sulphuric  acid  yields  tiie  odor  of  sulphuretted 
hydrogen  gas.  The  yellow  variety  aflR>rded  Bergman  zinc  64,  sulphur 
20,  water  6,  iron  5,  fluoric  acid  4,  sjlex  1.  From  Ae  brown  variety 
fir.  Thomson  obtained  zinc  S8.8,  sulphur  2S.5,  iron  8.4»silea:  7J0;«9r.r. 
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3.  BLACK  suLPHURBT  OF  ZINC,  OF  BLENDE.*  Its  colors  are  black, 
grayish,  brownish,  or  reddish  black,  [t  is  often  irised,  and  usually 
opaque,  but  sometimes  transmits  a  blood  red  light  at  its  edges. 

It  occurs  both  massive  and  crystallized ;  and  its  fracture  is  often 
less  distinctly  foliated,  than  that  of  the  preceding  varieties.  Its  lustre 
is  strong  and  usually  metallic* — It  sometimes  resembles  a  dark  sulphu- 
ret  of  lead. 

4.  FIBROUS  suLPHURET  OF  ziNct  Its  color  is  dark  reddish  brown, 
grayish  or  yellowish  brown,  or  iron  black.  It  is  opaque,  or  a  little 
translucent  at  the  edges.  Its  streak  is  reddish  brown ;  and  its  specific 
gravity  is  about  3.63. 

It  is  usually  in  reniform  or  tuberous  masses.  Its  structure  is 
fibrous ;  and  its  fracture,  which  is  dull,  or  has  only  a  feeble  lustre, 
presents  very  delicate,  diverging  fibres  or  striee.  It  also  exhibits 
curved  lamellar  concretions. — By  friction  it  yields  the  odor  of  sul- 
phuretted hydrogen. 

Before  the  blowpipe  it  decrepitates,  bums  with  a  blue  flame,  and 
yields  the  odor  of  sulphur. 

It  is  a  rare  variety.  It  is  sometimes  imbedded  in  common  brown 
Blende.  At  Geroldseck  in  Brisgaw,  it  occurs  in  clay,  in  a  vein  of 
sulphuret  of  lead. In  Cornwall,  with  pyritous  copper  and  carbo- 
nate of  iron. 

f  Geological  situaiionlj  Sulphuret  of  zinc,  which  seldom  forms  an 
entire  vein  by  itself,  is  very  common  in  other  metallic  veins  in  priiiiitive 
and  transition  rocks ;  it  occurs  also  in  secondary  rocks,  especially  com- 
pact limestone.  It  is  almost  constantly  associated  with  the  sulphuret  of 
lead,  frequently  with  the  sulphuret  of  iron,  pyritous  copper,  and  some- 
times with  sulphuret  of  silver,  brown  hematite,  sparry -and  magnetic  iron, 
&c. — It  is  sometimes  in  beds.  Its  gangues  are  usually  quartz,  carbonate 
and  fluate  of  lime,  and  sulphate  of  barytes.  Jameson  remarks,  that  the 
yellow  variety  belongs  to  the  oldest  formation  of  Blende. 

(^Localities,)  It  is  unnecessary  to  enumerate  foreign  localities. 
Rammelsberg,  near  Groslar,  furnishes  large  quantities  of  zinc,  either 
in  a  metallic  state,  or  in  that  of  an  impure  oxide,  obtained  while 
roasting  ores,  which  contain  Blende. 

In  the  United  States,  In  JUissouri,  in  some  of  the  lead  mines. — 
In  Maryland,  near  Baltimore,  the  yellow  variety  occurs  with  galena 
in  gneiss.  (Hatdes,) — In Pemisiilvania,  at  the  Perkiomen  lead  mine, 
are  found  the  yellow,  brown,  and  black  varieties.  At  Webb's  mine,  24 
miles  from  Northumberland,  yellow  Blende  is  imbedded  in  calcareous 

*  Zinc  talftir6  ooir.  Brttgnian,  Schwarze  Blende.  Werner.  Hauimann.  Black  Blende.  Kirwan, 
Xa  Blende  noire.  Br^ehant.    Black  Zinc  Blende.  Jameeii, 

t  Zinc  niifurf  itrif.  Hauy.  Zinc  lulfuit  compacte.  Mrmgidtart.  Fanige  brnme  Blende.  Werner* 
nhmn  brown  Zinc  Bksde.  Jamee^n,   SdiMlenblcnde,  Biuumgnrh  Fitavui  Bkaide.  Aikin,  Phillipi* 
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A  lead  colored  specimen,  from  Perkiomen  creek  in  PennsjlTuia, 
whose  specific  gravity  was  5^1,  yielded  Woodhouse  zinc  78;salphar 
22,  iron  3,  silex  3.  Some  chemists  suppose  the  zinc  in  this  ore 
to  exist  in  the  state  of  an  oxide,  while  others  bdieFO  it  to  be  in  a 
metallic  state.  Bergman  has  suggested,  that  the  union  of  metallic 
zinc  with  sulphur  may  be  facilitated  by  the  iron,  which  is  usually 
presentw-^Blende  sometimes  contains  small  quantities  of  gjoldt  silTor, 
lead,  arsenic,  and  cadmium. 

.  The  fibrous  or  radiated  Blende  of  Przibram,  in  Hungary,  jpntaios 
2  or  3  per  cent  of  the  metal,  cadmium,  recently  discoFored  by  StnNiie- 
yer.  This  metal  has  also  been  found  in  the  fibrous  Blende,  siliceous 
oxide  and  carbonate  of  zinc  of  Derbyshire.  ^  ^ 

(DistincHve  characters,)  The  streak  of  Sulphuret  of  zinc  is  always 
dull,  while  that  of  the  sulphuret  of  lead  is  shining  and  metallic ;  their 
powders  also  exhibit  different  colors^ — Its  foliated  structure  and  inferior 
hardness  separate  it  from  the  oxide  of  tin^— It  is  also  less  hard,  than 
chromate  of  iron,  and  does  not  tinge  borax  green^ — ^It  is  much  lighter 
than  the  black  oxide  of  uranium. 

Var.  1*  TJULLow  SULPHURET  oT  ZING,  or  BL^NVE.*  Its  moTC  oom- 
mon  colors  are  wax  or  wine  yellow,  and  sulphur  yellow ;  sometimes 
also  it  b  hyacinth  or  brownish  red,  or  even  green  with  a  tinge  of  yaliov* 
It  is  translucent,' and  sometimes  transparent,  like  resin. 

Its  crystals^  both  externally  and  internally,  exhiUt  a  stroiif  lostrob 
which  is  usually  more  or  less  adamantine.  When  rubbed  or  scraped  by  a 
hard  body,  even  under  water,  it  is  usually  phosphorescent  ia  the  dark, 
and  eidiales  the  odor  of  sulphuretted  hydrogen  gas.  Some  spedmeni 
must  be  rubbed  with  a  steel  point,  while  in  others  the  point  of  a  quill 
is  sufficient  to  produce  phosphorescence^— It  occurs  both  massive  aad 
crystallized. 

It  is  one  of  the  rarest  varieties  of  Blende,— Good  specimens  are 
found  in  the  Pyrenees,  and  in  Bohemia. 

2.  BROWN   SULPHURET   OF    ZINO,    Or    BLENDE.t         Thls    is    the   IDOSi 

common  variety  of  Blende.  Its  color  is  brown,  more  or  less  tinged 
with  red  or  yellow,  and  is  sometimes  blackish  brown.  It  sometimei 
presents  tarnished  colors.  It  is  seldom  quite  transparent,  most 
frequently  translucent,  at  least  at  the  edges,  and  is  soaetimei 
opaque. 

It  occurs  both  massive  and  crystallized ;  and  its  fracikre  bis  t 
lustre  nearly  resinous,  often  strongly  shining,  but  ^Msetimes  only 
glimmering. 

•  Zine  ttilfur^  janac.  Brtngnimf,  Gelbe  Blende.  Iferner.  Hmunumn.  Tellov  Blende.  Kirwn, 
La  Bleude  jaune.  Brocktwu    Yellow  Zine  Blende.  Jametnu    Pkotpboraoent  Bieude,  Aikiu,  FkUl^ 

tZincsulAirtbrun.  Br»ngniarU  BnaneBtende.  fyemer,  ilautmmuu  Brown  BlendBb  iOrmmt> 
Zt  Blende  brune.  Brwehmmu   Bcovn  Zinc  Pkndab 
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3.    BLACK  SULPHURBT  OF    ZINO»  OF   BL£ND£.*      ItS   COlOFS  are   Uack^ 

grayish,  brownish,  or  reddish  black.     It  is  often  irised,  and  usually 
opaque,  but  sometimes  transmits  a  blood  red  light  at  its  edges. 

It  occurs  both  massive  and  crystallized ;  and  its  fracture  is  often 
less  distinctly  foliated,  than  that  of  the  preceding  varieties.  Its  lustre 
19  strong  and  usually  metallic* — It  sometimes  resembles  a  dark  sulphu- 
ret  of  lead. 

4.  FIBROUS  suLPHiTRET  OF  ziNo.t  Its  coloF  is  dark  reddish  brown, 
grayish  or  yellowish  brown,  or  iron  black.  It  is  opaque,  or  a  little 
translucent  at  the  edges.  Its  streak  is  reddish  brown ;  and  its  specific 
gravity  is  about  3.63. 

It  is  usually  in  reniform  or  tuberous  masses.  Its  structure  is 
filnt)us ;  and  its  fracture,  which  is  dull,  or  has  only  a  feeble  lustre, 
presents  very  delicate,  diverging  fibres  or  striee.  It  also  exhibits 
curved  lamellar  concretions. — By  friction  it  yields  the  odor  of  sul- 
phuretted hydrogen. 

Before  the  blowpipe  it  decrepitates,  bums  with  a  blue  flame,  and 
yields  the  odor  of  sulphur. 

It  is  a  rare  variety.  It  is  sometimes  imbedded  in  common  brown 
Blende.  At  Geroldseck  in  Brisgaw,  it  occurs  in  clay,  in  a  vein  of 
aulphuret  of  lead. In  Cornwall,  with  pyritous  copper  and  carbo- 
nate of  iron. 

(Geological  sittiationlj  Sulphuret  of  zinc,  which  seldom  forms  an 
entire  vein  by  itself,  is  very  common  in  other  metallic  veins  in  primitive 
and  transition  rocks ;  it  occurs  also  in  secondary  rocks,  especially  com- 
pact limestone.  It  is  almost  constantly  associated  with  the  sulphuret  of 
lead,  frequently  with  the  sulphuret  of  iron,  pyritous  copper,  and  some- 
times with  sulphuret  of  silver,  brown  hematite,  sparry -and  magnetic  iron, 
&c. — It  is  sometimes  in  beds.  Its  gangues  are  usually  quartz,  carbonate 
and  fluate  of  lime,  and  sulphate  of  barytes.  Jameson  remarks,  that  the 
yellow  variety  belongs  to  the  oldest  formation  of  Blende. 

(Localities,)  It  is  unnecessary  to  enumerate  foreign  localities. 
Rammelsberg,  near  Goslar,  furnishes  large  quantities  of  zinc,  either 
in  a  metallic  state,  or  in  that  of  an  impure  oxide,  obtained  while 
roasting  ores,  which  contain  Blende. 

In  the  United  States.  In  JRssomn,  in  some  of  the  lead  mines.— 
In  Maryland,  near  Baltimore,  the  yellow  variety  occurs  with  galena 
in  gneiss.  (Hatdev.) — In Pennstflvaniay  at  the  Perkiomen  lead  mine» 
are  found  the  yellow,  brown,  and  black  varieties.  At  Webb's  mine,  34 
miles  from  Northumberland,  yellow  Blende  is  imbedded  in  calcareous 

*  zinc  talftir6  noir.  Brmtgniart,  Rchwtrze  Blende.  Werner*  Hautmaan,  Black  Blende.  Kirwaa. 
La  Blende  noire.  Brochant,    Black  Zinc  Blende,  /ometeii. 

t  Zinc  nilfar6  itri^-  Hauy.  Zinc  inlfuit  eou^iaete.  JrMvatert.  FterigebmiDe  Blende.  Werner* 
Hhroos  brown  Zinc  Bknde.  Jamefiu   Schaahmblciide,  Bouimgnnt  Fitavui  Bloide.  Aikin,  FhilUpit 
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spar.  (Conrad.) — ^In  JWir  Jersey,  at  Hamburg,  Blende  is  SMOciated 
with  magnetic  iroQ— and  at  Sparta,  the  yellow  vaiie^  is  accompanied 
by  graphite. — Also  at  Schuyler's  mines^ — In  JWw  Fork,  near  Hamilton 
College,  it  occurs  in  beautiful,  wax  yellow,  and  nearly  transparent 
crystals ; — at  Shawangunk  Mountun,  it  is  brown  ^-— HUid  in  the 
Highlands,  it  occurs  black,  opaque,  nearly  dull,  and  resembling  some 
varieties  of  hornblende.  (Fiemcb  S[  TonBEr.) — Near  Niagara  Falls, 
it  is  yellow  in  fetid  limestone.  (Mortov.)^~^\vl  Columbia  Countf, 
at  Livingston's  lead  mine^ — ^In  Confi^eticu^,  at  Berlin,  it  is  yellow,  with 
galena  in  a  vein,  which  appears  to  traverse  sandstone  or  greenstone. 
(SiLLiMJN.y^ln  MasutchusettSf  at  the  Southampton  lead  mine,  it 
occurs  both  massiye  and  finely  crystallized ;  it  is  sometimes  yellow. 
— Also  at  Leverett,  where  it  is  yellowish;  in  a  rein  of  galena  and 
pyritous  copper,  traversing  granite.  (Hitchcock.) 

(  Uses,  J  This  ore  cannot  be  so  easily  explored,  nor  economically 
reduced,  as  calamine.  It  has,  however,  in  a  number  of  places,  when 
previously  roasted  or  calcined,  been  used  in  the  preparation  of  brass, 
and  may  probably  be  employed  in  the  manufacture  ci  this  usefid 
alloy  with  more  advantage,  than  has  generally  been  supposed^— It  is 
sometimes  converted  into  Sulphate  of  zinc  or  white  vitrioL— >The 
miners  often  call  it  Black  Jack. 

Species  2.     RED  OXIDE  OF  ZINC.    Bruce. 

Red  Oxide  of  Zinc.  Jamenti,  Philip, 

For  our  knowledge  of  this  new  species  among  the  ores  of  zinc  we 
are  indebted  to  Professor  Bruce  of  New  York. 

Its  color  is  red,  either  light  or  dark,  approaching  blood  red,  niby 
or  aurora  red.  Its  powder  is  brownish  yellow,  approaching  onuige. 
It  is  generally  translucent  at  the  edges. 

Its  specific  gravity  is  6.^2.  Its  structure  and  fracture  in  one 
direction  are  foliated ;  its  cross  fracture  is  slightly  conchoidal.  Its 
fresh  fracture  is  shining;  but,  by  long  exposure  to  the  atmosphere, 
becomes  dull,  and  is  eventually  covered  with  a  pearl  white  crust  It 
is  brittle,  and  easily  pulverized,  or  scratched  by  steel. 

( Chemical  characters. J  It  is  soluble  in  the  nitric,  sulphuric,  or 
muriatic  acid,  yielding  a  colorless  solution.  It  is  infusible  by  the 
bloH'pipe ;  but  with  borax  melts  into  a  transparent,  yellow  bead. 
Before  the  compound  blowpipe  it  sublimes  with  a  brilliant  white 
light. — Its  powder,  mixed  with  potash,  melts  into  an  emerald  green 
mass,  which  communicates  to  water  the  same  color ;  but,  on  the 
addition  of  a  few  drops  of  nitric,  sulphuric,  or  muriatic  acid,  the 
green  solution  immediately  becomes  rose  redv— — It  is  composed  of 
zinc  76,  oxygen   16,  oxides  of  manganese  and  iron  8.    (JBruceO 
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In  another  specimen,  Berthier  found  oxide  of  zinc  88,  red  oxide 
of  manganese  12. 

(DistincHve  charaettrs.)  It  differs  from  red  sulphuretted  antimonial 
silver  and  from  the  chromate  of  lead  bj  its  infusibilitj  before  the 
blowpipe ; — from  the  red  oxide  of  copper  bj  its  greater  specific 
gravity  and  by  its  colorless  solution  in  nitric  acid ; — ^from  the  red 
oxide  of  titanium  by  its  solubility  in  acids; — and  it  is  not,  like 
the  red  sulphuret  of  arsenic,  volatilized  before  the  blowpipe  with 
the  odor  of  garlic.  ^ 

(Geological  aiiuatian  and  Localities.)  It  is  sometimes  imbedded 
in  calcareous  spar,  and  sometimes  it  forms  the  gangue  of  magnetic 
iron,  which  is  either  in  crystals,  or  more  frequently  in  irregular 
grains* — It  is  found  in  ^ew  Jersey,  Sussex  County,  in  the  Frank- 
lin, Stirling,  and  Rutgers  iron  mines,  and  near  Sparta.  At  Frank- 
lin, it  also  assumes  a  micaceous  form,  and  is  imbedded  in  a  whitish 
oxide  of  zinc. 

(Remarks.)  This  ore  is  well  adapted  for  the  manufacture  of  the 
best  kind  of  brass,  and  may  be  employed  without  any  previous  prepara- 
tion. It  is  reduced  without  difficulty  to  a  metallic  state ;  and  may  be 
made  to  furnish  the  sulphate  of  zinc.  It  is  remarked  by  Professor 
Bruce,  that  this  ore,  "  from  its  abundance,  and  the  many  uses,  to  which 
it  may  be  applied,  promises  to  be  a  valuable  acquisition  to  the  manu- 
facturing interest  of  the  United  States." 

Species  3.     FRANKLINITE.    Berthier. 

Although  this  mineral  contains  more  iron  than  zinc,  yet,  for 
certain  reasons,  we  place  it  as  a  provisional  species  among  the  ores 
of  the  latter  metal. 

Its  general  aspect  is  that  of  magnetic  oxide  of  iron.  Its  color  is 
iron  black ;  but  that  of  its  powder  is  deep  reddish  brown.  It  occurs  in 
grains,  or  amorphous  masses,  which  very  rarely  present  some  crystal- 
line faces.  Its  structure  is  imperfectly  foliated ;  and  its  fracture 
uneven  Or  conchoidal.  Its  specific  gravity  is  4.87.  It  is  magnetic, 
but  without  sensible  polarity. 

It  is  easily  soluble,  without  effervescence,  in  hot  muriatic  acid,  and 
exhales  a  slight  odor  of  chlorine.  When  exposed  to  a  high  temperaturet 
the  zinc  is  volatilized,  and  there  remains  an  iron  gray,  hard  alloy  of 
iron  and  manganese,  impressible  by  a  file,  and  susceptible  of  a  fine 
polish.  The  Franklinite  is  composed  of  oxide  of  zinc  17,  of  iron  66, 
of  manganese  16.  (Berthier.) 

It  is  found  in  the  United  States;  in  Mw  Jersey ^  and  accompanies 
the  red  oxide  of  zinc. 

Its  name  alludes  to  that  of  Dr.  Frankliiu 
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aeEciEs  4.    SILICEOUS  OXIDE  OF  ZINC. 

Zinc  oxid6.  Havy^    Zinc  cakmine.  Br9ngniart,    Variety  of  Qalmd.  Wlemer»    Etectzic 

Jametnu  AUdn,  PhilHpt,     Zinkglu.  Hmumamk, 

Calamine. 

Thid  Oxide  has  the  aspect  of  an  earthy  or  a  stony  mineral,  rather 
than  that  of  an  ore.  Its  ordinary  colors  are  grayish  white  or  white, 
yellowish  or  bluish  gray,  pale  yellow  or  greenish,  and  sometimes  brown, 
reddish  or  yellowish  brown,  especially  at  the  surface.  Its  crystals  are 
sometimes  transparent,  but  the  other  varieties  are  only  tranalocent,and 
sometimes  opaque.  It  scratches  carbonate  of  zinc,  but  may  be  scraped 
by  a  knife.  Some  varieties  are  snflBciently  compact  to  give  fire  with 
steel.— Its  specific  gravity  is  usually  about  3.45.  When  crystallized, 
or  nearly  in  a  state  of  purity,  it  becomes  strongly  electric  by  a  gentle 
heat,  and  preserves  its  electricity  some  hours. 

It  sometimes  occurs  in  lamellte,  or  small  crystals,  whose  structure 
in  one  direction,  is  more  or  less  foliated.  One  of  its  more  common 
forms  is  a  six-sided  prism,  often  compressed,  and  terminated *by  diedral 
summits  (Pi.  V,  fig.  22.) — sometimes  the  solid  angles  of  the  summits  are 
also  truncated.  Sometimes  the  crystal  resembles  a  four-sided  table, 
bevelled  on  its  narrow  faces,  and  truncated  on  the  solid  angles  of  the 
bevel  ments^ — It  also  presents  an  octaedron. — ^The  crystals,  seldom 
insulated,  are  usually  collected  into  groups. 

This  mineral  also  occurs  massive,  reniform,  mammillary,  botryoidal, 
stalactical,  &c.  These  masses  are  composed  of  diverging  or  radiating 
fibres,  sometimes  so  fine  and  close,  that  the  texture  appears  nearly  or 
quite  compact. — The  crystals  often  occur  in  the  cavities  of  these  massies. 

In  fine,  it  sometimes  occurs  in  masses  with  an  earthy  texture,  being 
mingled  with  carbonate  of  zinc,  oxide  of  iron,  &c. 

(Chemical  characters,)  In  nitric  acid,  this  Oxide  of  zinc  dissolves 
without  effervescence,  and  the  solution  becomes  gelatinous.  It  is 
infusible  by  the  blowpipe ;  but  it  usually  whitens,  a^d,  if  previously 
tiolid  and  translucent,  it  becomes  opaque  and  friable.  Pelletier  found 
oxide  of  zinc  38,  silex  50,  water  12.  A  specimen,  analyzed  by 
Smithson,  yielded  oxide  of  zinc  68.3,  silex  25.0,  water  4.4;=9r'. 
Another  by  Klaproth  gave  oxide  of  zinc  66,  silex  S3; =99.  When 
not  crystallized,  it  is  sometimes  contaminated  by  carbonate  of  lime, 
&c. ;  and  hence  may  sometimes  effervesce  with  acids. 

(Distinctive  characters,)  Its  infiisibility  by  the  blowpipe  sufficiently 
distinguishes  it  from  the  zeolite,  which  it  sometimes  resembles  in  its 
structure,  as  well  as  in  becoming  electric  by  heat,  and  forming  a  jelly 
with  acids ;  but  the  last  two  properties  serve  to  distinguish  it  from  other 
minerals,  which  it  may  also  resemble. 

(Geological  situation. J  This  ore  of  zinc  occurs  in  primitive, 
U-ansition,  and  secondary  rocks,  where  it  exists  in  metallic  veins,  or 
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iii  beds ;  and  is  most  frequently  found  in  compact  limestone*  Its 
accompanying  minerals  are  the  sulphurets  of  lead  and  zinc,  tlie  brown 
and  argillaceous  oxides  of  iron,  &c. 

(Localities*  J  This  ore  exists  in  extensive  beds  in  the  Datchy  of 
Juliers^ — In  England,  it  occurs  in  Leicestershire,  and  Derbyshire  ;-Hand 
in  Scotland,  at  Waulockhead. — Fine  crystals  come  from  Friborg,  in 
Brisgaw.  Patrin  mentions  an  uncommon  yariety,  found  in  a  lead  mine 
in  Daouria.  It  is  in  very  small,  translucent,  globular  masses,  united  in 
clusters ;  its  color  is  nearly  honey  yellow,  and  its  surface  is  chatoyant. 

In  the  United  States,  Calamine  has  been  found  in  Pennsylvania,  at 
the  Perkiomen  lead  mine,  and  also  on  Conestoga  creek,  9  miles  from 
Lancaster ;  but  the  writer  knows  not,  whether  it  is  the  siliceous  oxide^ 
or  the  carbonate  of  zinc^— In  Ohio,  it  is  said  to  occur  in  white  plates 
or  lamime,  between  strata  of  compact  limestone,  near  the  Falls  of  the 
Hockhocking.  (jiriyjTBM.) 

(Uses.)  Most  of  the  zinc  of  commerce  is  obtained  from  this  and 
the  following  species,  both  of  which  are  called  Calamine  ;  and  are  also 
the  two  ores  of  zinc,  which  are  chiefly  employed  in  the  preparation  of 
brass.  In  this  process,  the  oxide  or  the  carbonate  of  zinc,  previously 
calcined,  is  mixed  with  charcoal  and  granulated  copper,  and  then 
exposed  to  a  suitable  heat.  The  color  and  other  properties  of  the  brass 
depend  much  on  the  proportions  of  the  copper  and  zinc,  the  latter  of 
which  may  vary  from  15  to  25  per  cent. — ^The  pure  oxide  of  zinc  is 
employed  in  medicine,  as  an  antispasmodic 

Species  5.     CARBONATE  OF  ZINC.    Phillips. 

Sine  carbonati.  Aiuy.  Br$ngniare,   Variety  of  Galmn.  Werner,    Rhomboidal  rAifmi«i^  JamcMiu 

Cakuninew  Aikiru   GalneL  HoMumami. 

This  species  can  scarcely  be  distii^ished  from  the  preceding  by 
its  external  characters,  and  has  long  been  confounded  with  it  under 
the  common  name  of  CMamine, 

Its  color  is  gray  or  white,  often  with  shades  of  yellow,  blue,  or. 
green,  or  is  pale  yellow,  and,  when  impure,  it  is  brown,  brownish 
yellow,  &.C  Its  specific  gravity  extends  from  3.35  to  4.40.  It  yields 
easily  to  the  knife,  and  is  not  capable  of  scratching  glass.  It  is  not 
rendered  electric  by  heat 

It  is  sometimes  in  small  ciystals,  whose  forms  are  a  rhomb,  either 
acute  or  obtuse— «nd  a  four-sided  table,  elongated,  and  sometimes 
bevelled  on  its  narrow  faces.  The  crystals  have  an  imperfectly  foliated 
structure,  and  are  usually  more  or  less  transparent 

More  frequently  it  occurs  in  compact  masses,  or  in  concretions, 
exhibiting  some  imitative  form. 

It  is  sometimes  pseudomorphous,  and  appears,  in  most  cases,  to  have 
derived  its  form  from  double  six-sided  pyramids  of  carbonate  of  lime. 
These  crystals  are  dull  and  hollow. 
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(dumieal  characters. J  It  dissolves  wiih  eSbrvesceuoe  in  cold 
salphuric  acid,  or  in  warm  nitric  acid ;  but  it  does  not,  like  the  siliceous 
oxide  of  zinc,  form  a  jell  j  with  the  latter  acid.  It  is  not  melted  by  the 
blowpipe. — If  paper,  which  has  been  immersed  in  a  solution  of  this  salt 
in  nitric  acid,  be  dried,  and  then  held  at  the  distance  of  a  few  inches  from 
glowing  coals,  it  spontaneously  kindles.  The  crystallized  Yariety  frooi 
Derbyshire  yielded  Smithson  oxide  of  zinc  65.2,  carbonic  acid  34.8.  In 
the  compact  variety,  he  found  oxide  of  zinc  64.8,  cariionic  acid  S5JSL 

Var.  1.  ooMPAOT  oa&bonatb  of  zimo,  or  calamine**  It  occurs  in 
amorphous  masses,  or  reniform,  mammillary,  or  stalactical  concretions, 
and  is  sometimes  cellular,  corroded,  in  crusts,  &c.  These  concretions 
often  present  an  imperfectly  fibrous  structure,  and  sometimes  they  appear 
compact  Its  fracture  is  uneven,  or  spl  in tery,  sometimes  nearly  even,  and 
is  either  dull  or  glistening.  It  is  generally  opaque,  sometimes  translucent 
at  the  edges.  Its  color  is  usually  gray,  more  or  less  shaded  vrith  yellow 
or  green,  sometimes  pale  yellow,  or  is  even  rendered  brown  by  oxide 
of  iron. — ^It  sometimes  presents  curved,  lamellar,  distinct  concretions. 

2.  earthy  oarbonays  of  zinc,  or  cALAMiNikt  It  occurs  in  opaque 
masses,  with  a  dull,  earthy  fracture.  Sometimes  also  it  is  renifiNio, 
botryoidal,  or  in  crusts.  It  is  tender,  yields  to  the  nail,  and  often 
adheres  to  the  tongue.    Its  specific  gravity  is  3.36. 

In  acids  it  dissolves  more  readily  than  the  compact  variety.  A  spe- 
cimen from  Carinthia  yielded  Smithson  oxide  of  zine  71.4,  carbonic  add 
13.5,  water  15.1. .  It  is  by  some  considered  a  hydrous  carbonate  of  zinc 

3.  curuEuus  CARBONATE  OF  ziNc4  It  occuFS  in  very  thin  lamelle, 
aggregated,  and  diverging.  It  has  a  satin  lustre,  and  a  pale  green 
color,  which  is  attributed  to  the  presence  of  green  carbonate  of  copper. 

This  variety  is  found  near  Matlock  in  Derbyshire. 

(Geological  situation  and  Localities,)  This  ore,  like  the  siliceous 
oxide  of  zinc,  is  usually  found  in  transition  or  secondary  rocks,  and 
most  frequently  in  carbonate  of  lime.  It  occurs  in  beds  or  veins,  and 
is  associated  with  sulphuret  of  lead,  ores  of  copper,  &c. 

In  England,  it  is  abundant,  occurring  at  the  Mendip  Hills  in 
Somersetshire;  at  Holywell  in  Flintshire;  and  near  Castleton  in 
Derbyshire.  Near  Bristol,  &c.  it  occurs  pscudomorphous. — ^Most  of  the 
Calamine  in  England  and  Scotland  is  said  to  belong  to  the  Carbonate  of 
zinc, — It  occurs  also  in  Carinthia,  Hungary,  and  other  parts  of  Europe. 
Near  Limburg  in  Germany,  its  crystals  exist  in  a  compact  oxide  of  zinc 

In  tiie  United  States.  In  Fetinsylvania,  at  the  Perkiomen  lead  mine, 
in  reniform  concretions,  radiated,  and  compact.  (Wetberill.) 


*  Compact  Rkomboidal  Calamine.  Jametnu     Compact  CaJamine.  AUdu.  PUIUfa^ 
Oalraei.  Huutmtmm. 

t  Earth  J*  Rbomboidal  Calamine.  Jametmiu     Earthy  Calamine  AUdfu  PhUlipt,     ^in^h'"»H' 
Bmummtm  Ziaecwhame  hjiUcos.  Lvcw.      %  Cvpriftnwi  Caluiae.  JUdtu  FMOffi, 
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8PEctS5  6.    SULPHATE  OF  ZINC,    Phillips. 

Cbe  folflitf •  Amy.  Bnngniart.     '^^triol  of  Zine.  JTirtMni.     FynunidAl  YnxkL  Jamatu     White 

VitrioL  iWUn. 

White  Vitriol. 

This  salt  is  rarely  found  native.  It  occurs  in  capillary  efflorescences, 
or  in  crusts,  or  in  concretions  tuberous,  renifomi,  &c«  It  is  sometime^ 
in  rectangular,  four-sided  prisms,  terminated  by  four-sided  pyramids. 
The  crystals  are  often  acicular,  and  aggregated  into  fibrous  masses. 
It  is  generally  translucent,  and  its  color  is  white  or  gray>  often  shaded 
with  yellow  or  red. 

It  has  a  sharp,  styptic  taste,  and  is  soluble  in  water.  If  unmixed 
with  the  sulphate  of  iron,  its  solution  does  not  yield  a  black  precipitate 
on  the  addition  of  tincture  of  galls.  A  specimen  from  Rannnelsberg 
yielded  Klaproth  oxide  of  zinc  27.5,  sulphuric  acid  22.0,  water  50.0, 
oxide  of  manganese  0.5. 

The  native  Sulphate  of  zinc  is  found  in  mines,  which'contain  the 
^Iphuret  of  zinc,  from  the  decomposition  and  oxidation  of  which  it 
proceeds.— -In  Cornwall,  it  has  been  observed  in  minute  shining 
crystals,  yellowish  at  the  surface. 

(Remarks.)  In  preparing  the  white  vitriol  of  commerce,  the 
Sttlphuret  of  zinc  is  roasted,  and  then  exposed  to  the  action  of  moisture 
and  air.  The  sulphur  is  thus  converted  into  sulphuric  acid,  which, 
combining  with  the  oxide  of  zinc,  produces  the  Sulphate.  The  salt 
is  then  extracted  by  lixiviation,  and  rapidly  crystallized ;  hence  its 
|;ranular  appearance,  like  white  sugar. — It  often  contains  iron,  and 
sometimes  a  little  lead. 

This  salt  is  employed  in  medicine^  and  operates  almost  instantly 
as  an  emetic,  although  perfectly  safe ;  and  may  hence  be  used,  when 
poison  has  been  swallowed.  When  the  White  Vitriol  of  commerce  is 
employed,  it  should  be  purified  by  dissolving  it  in  water,  and  adding 
the  filings  of  zinc,  which,  by  frequent  agitation,  precipitate  the 
foreign  metals. 

GENUS  XII.    J^ICKEL. 

The  color  of  pure  Nickel  is  intermediate  between  that  of  silver 
and  platina.  When  polished,  it  has  a  high  lustre.  Its  hardness  is 
but  little  inferior  to  that  of  iron;  and  when  thoroughly  hammered, 
its  specific  gravity  is  8.93.  (Tourte.)  It  is  ductile,  and  may  be 
hammered  into  very  thin  plates.  In  common  with  iron,  it  is  magnetic, 
capable  of  acquiring  polarity,  and  may  be  formed  into  permanent 
magnetic  needles. 

It  is  not  oxidated  by  exposure  to  air  or  moisture.  It  is  less  easily 
fusible,  than  iron ;  and  its  solution  in  nitric  acid  is  nearly  grass  green; 
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Species  1.    NATITE  NICKEL.    Jamesojt. 

Niekd  natiC  Amy.     w— ■'ri'*-  Ifltrntr.    Jitfirt  NiokeL  PkUU^m 

Its  color  18  bronze  yellow^  sometimes  incliaing  to  steel  gray.  It 
occurs  in  slightly  flexible  needles  or  filaments,  which  often  diTeip  in 
groups.    It  is  not  magnetic. 

It  contains  a  little  cobalt  and  arsenic,  the  latter  of  which  undoubt- 
edly destroys  its  magnetism.  It  has  been  founc)  in  Bohemia,  and  the 
Harz. — In  Cornwall,  it  is  in  caTities  of  arsenical  nickel. 

Metallic  nickel  is  also  found  in  all  meteoric  stones,  and  is  in  alloy 
with  iron. 

Species  SL    ARSENICAL  NICKEL. 

JilAduMBifliiL  Bony.  Mni^gmlarU    KmptbnatkxL  Wemer,  EiukmiU  Ba 

Pyrito.  JiBmeiMk     Copper  NMkeL  Jikkh  MOC^ 


Its  color  is  copper  red,  or  pale  reddish  yellow ;  but  it  aoqvires  a 
grayish  black  tarnish  by  exposure.  It  is  opaque;  and  its  qieeiite 
gravity  varies  from  6.60  to  7.70.  It  is  sufficiently  hard  to  give  sparks 
with  steel,  and  at  the  same  time  yields  the  odor  of  arsenic. 

It  is  brittle ;  and  its  fracture  is  uneven,  or  imperfectly  condMidalt 
sometimes  granular,  glistening  or  even  shining  with  a  metallic  haaltn* 
—It  usually  occurs  in  amorphous  masses ;  but  is  sometimes  dendritic^ 
botryoidal,  &c  It  is  said  to  occur  also  in  four  or  six-sided  prisms^— 
Some  specimens  resemble  a  slag. 

(Chemical  characters,)  When  heated  by  the  blowpipe  it  exhales 
tlie  odor  of  arsenic,  and  is  with  difficulty  converted  into  a  scoria.  In 
warm  nitric  acid  it  forms  a  green  solution,  in  which  a  greenish  depoaite 
shortly  appears.  It  is  essentially  composed  of  nickel  and  arsenic,  bat 
usually  contains,  as  unessential  ingredients,  iron,  sulphur,  cobalt,  &€. 
A  specimen  from  Riegelsdorf  yielded  Stromeyer  nickel  44.2,  arsenic 
54.7,  iron  0.3,  lead  0.3,  sulphur  0.4  ;3399.9.  A  specimen  from  Allenoat 
yielded  Berthier  nickel  39.94,  arsenic  48.8,  antimony  8.0,  cobalt  0.16, 
sulphur  2.0;= 98.9.  This  ore,  by  long  exposure  to  the  atmosphere, 
exhibits  greenish  spots,  arising  from  oxidation. 

(Distinctive  characters,)  It  strongly  resembles  native  copper ;  but 
the  latter  is  malleable. — From  the  tarnished  varieties  of  pyritous  copper 
it  may  be  distinguished  by  its  greenish  deposite  in  nitric  acid,  and  iti 
odor  of  arsenic  before  the  blowpipe. 

(Cteological  situation.)  This  ore  is  found  most  frequently  in  primi- 
tive rocks,  whei-e  it  either  constitutes  the  principal  part  of  the  vein,  or 
is  disseminated  among  ores  of  cobalt,  silver,  and  copper.  Its  connexioo 
with  certain  ores  of  cobalt  is  very  constant,  and  it  is  usually  accom- 
pinied  by  the  oxide  of  nickel.*— Its  gangues  are  quartz,  sulphate  of 
s,  carbonate  of  lime,  &c. 
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It  is  the  only  ore  of  nickel,  which  occurs  in  any  considerable 
quantity.— It  is  found  in  Bohemia,  Saxony,  Cornwall,  France,  &c. 

In  the  United  States.  In  Maryland,  it  is  found  in  the  copper  mines 
in  Frederick  County.  (Hatdss.) — In  Connecticut,  at  Chatham,  it  is 
reddish  yellow  with  a  metallic  lustre,  and  contains,  on  an  average,  half 
its  weight  of  nickel.  It  is  associated  with  arsenical  cobalt  in  irregular 
veins,  or  disseminated  in  a  hornblende  rock.  (Tierce  ^j*  TosRsr.J 

jifpesdjx  to  arsenical  nickel. 
Black  Nickel.    Jameson. 

Nkkeltchwarxe.  Haiumann,    Black  ore  of  NiekeU  PhilOjU, 

Its  color  is  dark  grayish  or  brownish  black.  It  occurs  in  dull,  earthy 
masses^  or  crusts,  which  are  easily  broken.    Its  streak  has  some  lustre. 

With  nitric  acid  it  forms  an  apple  green  solution,  in  which  a  white 
precipitate  appears.— -This  mineral  probably  results  from  the  decom- 
position and  oxidation  of  arsenical  nickel. 

It  is  found  at  Riegclsdorf,  associated  with  the  other  ores  of  nickel, 
in  veins  traversing  bituminous  marlite. 

An  ore  of  nickel  has  been  found  at  Helsing  in  Sweden,  in  opaque 
masses,  whose  structure  resembles  that  of  steel  grained  galena.  Its 
recent  fracture  is  lead  gray  or  nearly  tin  white  with  a  high  lustre ;  but 
it  slowly  tarnishes,  and  then  resembles  Arsenical  nickel.  Its  specific 
gravity  is  6.1.  It  contains  nickel  24.4,  arsenic  45.9,  iron  10.5,  sulphur 
12.4;=  93.2.  (Pfaff.) 

Species  3.    ARSENITE  OF  NICKEL. 

Vkkel  oaid^.  ilbiry.  Br^ngnUart.    KSdiel  ocker.  ffemtr.    Miekel  oehie.  Klrwan.  Mmentu  Jikia. 

PhUUpi,     LX>cre  de  NUkel.  Br^chant. 

Its  color  is  apjple  green,  sometimes  inclining  to  grass  green ;  and 
even  when  greenish  white,  its  true  color  appears  by  immersion  in  an 
acid.  It  almost  always  occurs  in  the  state  of  a  powder,  forming  a  coat 
or  efflorescence  on  other  minerals. — It  has  also  been  observed  in  dull 
masses,  nearly  or  quite  opaque,  wltli  an  earthy,  even,  or  conchoidal 
fracture. 

In  hot  nitric  acid  it  forms  a  green  solution.  It  is  reducible  by  the 
blowpipe  to  metallic  nickel  with  the  assistance  of  borax,  which  it  colors 
yellowish  red.  It  contains,  according  to  Stromeyer,  oxide  of  nickel 
37.4,  arsenious  acid  37.0,  water  24.3,  oxide  of  iron  1.1,  sulphuric  acid  OS. 
Berthier  considers  it  arseniate  of  nickel.  He  obtained  oxide  of  nickel 
36.2,  arsenic  acid  36.8,  water  24.5,  oxide  of  cobalt  2.5. — It  very  proba* 
bly  proceeds  from  the  action  of  the  atmosphere  upon  arsenical  nickel. 

It  somewhat  resembles  the  green  carbonate  of  copper,  and,  when 
ammonia  is  added  to  its  solution  in  nitric  acid,  a  pale  blue  precipitate 
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18  produced ;  but,  unless  copper -be  present,  this  blue  changei  in  a  few 
hours  to  violet,  and,  on  the  addition  of.an  acid,  the  violet  gives  place 
to  apple  green. 

It  usually  occurs  as  a  crust  or  efflorescence  on  arsenical  mckel, 
or  on  tlie  ores  of  cobalt,  or  is  disseminated  in  certain  earths. 

GENUS  XIII.    COBALT. 

This  metal,  when  pure,  is  grayish  white,  with  a  moderate  lustre ; 
but,  bj  long  exposure,  it  acquires  a  violet  or  reddish  tinge.  Its  texture 
is  compact  and  fine-grained.  It  is  hard,  brittle,  and  easily  reduced  to 
powder.  Its  specific  gravity  is  8^.  (Tassaert.)  It  is  attracted  by 
the  magnet. — By  exposure  to  air  or  moisture  it  is  scarcely  oxidated ; 
and  it  does  not  melt  at  a  less  heat  than  130^  W. 

(Uses  and  Remarks.)  As  metallic  Cobalt  has  not  been  applied  to 
any  use  in  the  arts,  it  is  seldom  reduced  to  that  state,  except  for 
chemical  experiments.  But  when  extracted  from  its  ores^  Cobalt 
exists  in  the  state  of  an  impure  oxide,  wliich  is  usually  grayish. 
This  impure  oxide  is  called  zaffre;  but,  when  fused  with  about  S 
parts  siliceous  sand,  and  an  alkaline  flux,  it  is  converted  into  a  blm 
glass,  called  smaU*  It  is  this  zafTre  or  smalt,  which  is  employed  in 
the  arts,  to  give  a  fine  deep  blue  to  glass,  enamel,  porcelain,  &c.  It 
is  from  this  oxide,  that  linen  derives  its  bluish  tinge. 

The  presence  of  Cobalt  in  any  of  its  ores  may  be  discovered  by 
fusing  them  with  borax  or  some  other  alkaline  salt,  to  which  they 
communicate  a  blue  color.  Or  tlie  ore,  supposed  to  contun  Cobalt, 
'may  be  dissolved  in  nitromuriatic  acid,  and  letters  written  with  lhi« 
solution  somewhat  diluted; — if  it  be  an  ore  of  Cobalt,  the  letters, 
though  invisible  when  cold,  will  become  green,  when  moderately  heated. 

Species  1.    ARSENICAL  COBALT.    Aikik. 

Cobftlttncnieal.  Hauy,  Bnngniart,  Wdswr  Spdskobalt.  Werner,  Oetahedrtl  Cobftlt  Pyrites.  JInMim* 
Bright  white  Cobalt.  Kirwaiu    Spetdcobalt.  Hatumann,    Tin  white  Cobalt.  PkiU^ 

When  recently  broken,  its  color  is  a  shining  tin  white,  or  almost 
silver  white,  sometimes  passing  to  light  steel  gray ;  but,  by  exposure 
to  the  air,  it  tarnishes,  and  assumes  a  grayish,  reddish,  or  violet  tioge* 
— Its  texture  is  granular,  or  nearly  compact ;  its  fracture  is  usuallj 
uneven,  sometimes  a  little  conchoidal ;  and  its  lustre  is  metallic  and 
somewhat  shining. — It  is  not  easily  scratched  by  steel,  but  is  brokei^ 
without  difficulty.      Its  specific  gravity  is  between  6A5  and  TJH 

It  occurs  in  amorphous  masses,  or  in  reniform,  botryoidal,  and 
stalactical  concretions,  or  is  reticulated,  dendritic,  &c.  The  concre- 
tions are  sometimes  composed  of  diverging  or  even  radiating  fibres* 
It  is  sometimes  crystallized  in  cubes,  which  may  be  truncated  on  the 

ea  and  edges  (PI.  Y,  fig.  24.) ;  and  also  in  octaedrons,  either  perfect, 
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Of  trnncated  on  the  solid  angles.  The  crystals  have  sometimes  a 
smooth  and  shining  surface;  but  they  are  often  cracked;  and  their 
sides  are  frequently  convex. 

(Chemical  dutracters.)  When  exposed  to  the  flame  of  a  candle,  it 
yields  a  white  smoke  and  a  very  sensible  odor  of  garlic.  With  'the 
blowpipe,  the  smoke  is  more  abundant,  and  the  odor  more  striking. 
Though  difficultly  fusible  by  itself,  it  melts  with  borax,  to  which  it 
imparts  a  blue  color.  When  immersed  in  nitric  acid,  it  almost 
instantly  produces  a  considerable  eflfervescence.  A  crystallized 
specimen  from  Riegelsdorf  yielded  Stromeyer  cobalt  20.3,  arsenic 
74.2,  iron  3.4,  sulphur  0.9,  copper  0.2;=b99.  In  a  specimen  of  the 
radiated  variety,  John  found  cobalt  28.0, •arsenic  65.7,  oxide  of  iron 
5.0,  of  manganese  1.3. 

(Distinctive  characters.)  Its  gi'anular  or  nearly  compact  texture; 
and  the  odor  of  garlic,  which  it  exhales  by  exposure  to  the  flame  of  a 
candle  only,  distinguish  it  from  gray  cobalt,  the  following  species, 
which  has  a  foliated  structure,  and  does  not,  when  barely  exposed 
to  a  candle,  exhale  the  odor  of  arsenic^ — Its  sudden  effervescence  in 
nitric  acid,  and  the  blue  color,  it  gives  to  borax,  may  prevent  it  from 
being  confounded  with  arsenical  iron. 

Var.  1.  DULL  AusENicAL  COBALT.*  Its  color  is  commonly  a  light 
steel  gray,  but  its  surface  is  usually  tarnished,  either  grayish  black,  or 
like  tempered  steel.  It  is  never  crystallized ;  but  occurs  amorphous, 
renifoitn,  &c.  Its  fracture,  though  sometimes  uneven,  is  in  general 
nearly  or  quite  even,  and  is  either  dull,  or  has  only  a  feeble  lustre. 
Ito  specific  gravity  is  sometimes  as  low  as  5.30.  (Kirutav.) 

Before  the  blowpipe  it  yields  an  arsenical  odor,  but  is  said  to  be 
diflicultly  fusible.  It  contains,  according  to  Klaproth,  cobalt  2D, 
arsenic  33,  iron  24,  the  remainder  being  bismuth  and  earth. 

( ecological  sitVMtion  and  Localities.)  This  ore  occurs  in  veins, 
which  more  frequently  traverse  primitive,  than  secondary  rocks.  It 
is  associated  with  other  ores  of  cobalt,  and  with  those  jf  nickel,  arsenic, 
silver,  bismuth,  and  copper.  It  is  disseminated  in  quartz,  carbonate 
of  lime,  hornblende,  &c. 

It  is  found  in  Spain,  France,  Germany,  Sweden,  Cornwall,  &c 
Near  Dartmoor,  England,  it  is  associated  with  native  silver  and 
sulphuret  of  silver  in  quartz.  (Mawb.) — The  radiated  variety  ia 
found  at  Schneebcrg  in  veins  in  argillite. 

In  the  United  States.  In  Connecticut,  at  Chatham,  near  Middletown, 
an  ore  of  cobalt,  containing  both  arsenic  and  sulphur,  is  disseminated 
in  a  rock,  which  appears  to  be  composed  principally  of  hornblende  and 

*.D«n  fpnsf  Cdbfth  ore.  JOrwan,  Onraer  Bpebkobftlc  Wkmer.  Ony  Octahednl  Cotelt  Pyritnu 
Jmmmu  Cobalt  arKptagriMwhatw.  Ifmy.  Ony  Cotelu  AOdm,  PUU^u 
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actynolite.    This  mine  was  explore^  about  40  yoan  aince,  and  tbe  ore 
asported  to  England.  (Siilimam.) 

(Remarks.)  This  and  the  following  species  ar«  the  Mdj  ares  oC 
cobalt,  wich  occur  in  sufficient  abundance  to  be  explored  for  tbe  par- 
pose  of  commerce.  No  mine  of  cobalt  is  at  present  ezplored  «at  of 
Europe ;  and  all  the  smalt  or  oxide  of  cobalt,  employed  in  India,  pro- 
ceeds from  the  mines  and  manufactories  of  Germaoy.  (Bmougmmamt.) 
Some  of  the  principal  mines  of  cobalt  are  at  Schneeberg,  &c.  in  SazoBj ; 
Joachimsthal,  &c.  in  Bohemia ;  Tunaberg,  &c.  in  Sweden. 

Species  2.    GRAY  COBALT. 

C^bfthgris.  JTovy,  Brwgniurt.  GUunkolMUt.  JTerner,  Hesaliedn]  Cobalt  Pjrito.  Jkmetmu  Le  Ctlilt 
cclattwu  Bricteiir.   BntfiAm^mCaii^k,  Kirwam,  JUkim,  Phfill^**   Enhiaghw.  JfcM— . 

When  recently  broken,  its  color  is  a  shining  metallic  vrbite,  or 
silver  white  with  a  slight  tinge  of  red  ;  but  it  gradually  tamiahes  with 
shades  of  gray,  &c. 

Its  structure  is  more  or  less  distinctly  foliated,  and  its  crystds 
possess  natural  joints,  parallel  to  the  &ces  of  a  cube.  It  is  not  Yery 
easily  broken*  is  sufficiently  hard  and  compact  to  give  fire  with  sted, 
and,  at  the  same  time,  exhales  the  odor  of  arsenic.  Its  specific  grayitf 
varies  from  6.33  to  6.45.  Its  fracture,  especially  in  aoHMphons  vftd- 
mens,  is  aometimes  imperfectly  foliated*  or  even  striated.  Its  lustre 
is  metallic,  and  more  or  less  shining. 

Though  sometimes  crystallized,  it  is  usually  amorpbaas,  and  has 
also  been  observed  dendritic,  botryoidal,  &c  Its  crystals  like  those 
of  the  sulphuret  of  iron,  have  a  cube  for  their  primitive  form ;  and 
their  secondary  forms  are  perfectly  similar  to  those  of  that  sulyjhurct 
—Thus  it  occurs  in  cubes,  whose  edges  are  sometimes  truncated; — in 
dodecaedrons  witli  pentagonal  faces; — in  regular  octaedrons,  wliich 
are  sometimes  cuneiform  with  the  terminating  edges  truncated  (PI.  Vt 
fig.  25.) ;— -sometimes  each  solid  angle  of  tlie  octaedron  is  replaced  bj 
two  faces ; — also  in  icosaedrons.— -Tiieir  forms  are  often  very  perfect, 
and  their  size  sometimes  considerable.  Their  surface  has  usually  a 
splendent,  metallic  lustre ;  that  of  the  cube  is  often  striated. 

(Chemical  characters.)  Before  the  blowpipe  it  exhales  a  whitish 
smoke,  and  a  strong  odor  of  arsenic,  the  latter  of  which  is  scarcely 
perceptible,  when  a  fragment  is  exposed  to  the  flame  of  a  candle  only. 
To  borax  it  imparts  a  fine  blue.  A  specimen  from  Tunaberg  in  Swedea 
yielded  Klaproth  cobalt  44.0,  arsenic  55.5^  sulphur  0.5;  In  another, 
Tassacrt  found  cobalt  36.7,  arsenic  49.0,  iron  5.60,  sulphur  6.5  ;aB97.8. 
In  a  specimen  from  Norway,  Stromeyer  found  cobalt  33.1,  arsenic  43.5, 
sulphur  20.1,  iron  3.2  ;=3  99.9. 

It  appears  from  the  foregoing  analyses,  that  this,  like  the  preceding 
species,  is  composed  chiefly  of  arsenic  and  cobalt ;  and  it  ia  still  doubtfal 
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wkether  they  eoMtitQte  two  distinct  tpecies.  They  icircelj  differ, 
except  in  their  structure,  and  the  degree  of  heat,  at  which  thej  begin 
to  exhale  an  arsenical  odor.  Future  and  inore  numerous  analyses  must 
rerooTe  the  present  uncertainty. 

The  disHnetivB  elutraeUn  between  arsenical  and  Gray  cobalt  have 
already  been  mentioned^-— The  structure  and  chemical  characters  will 
senre  to  distinguish  Gray  cobalt  from  ores  of  other  metals. 

(CMogieal  ntMoHon  and  Loculities.)  Gray  cobalt  occurs  chiefly 
in  primitive  and  transition  rocks.  It  is  accompanied  by  other  ores  of 
cobalt,  and  by  those  of  nickel,  arsenic,  silver,  copper,  &c^— It  is  found 
in  Germany,  Norway,  and  other  parts  of  Europe.  The  finest  crystals 
come  from  Tnnaberg  in  Sweden,  where  this  ore  exists  in  mica  slater 

(Vm,)  This  species  and  arsenical  cobalt  are  explored  to  furnish 
Zaffire  or  smalt,  which  is  employed  to  give  a  blue  color  to  porcelain. 
(See  remarks  under  Arsenical  cc^lt) 

Species  3.    SULPHURET  OF  COBALT. 

Coteh  loUhrt.  Lucof •   KohiltkW.  Hatunuauu    C^lmlUuefc  Jamenn* 

This  ore  is  whitish,  or  bright  steel  gray.  Its  texture  is  compact, 
and  its  fracture  uneven,  presenting  metallic  grains.  It  occurs  massive, 
or  botryoidal  with  a  shining  suface* 

Before  the  blowpipe  it  exhales  the  odor  of  sulphur,  and  melts  into  a 
brittle,  shining  globule,  whose  fracture  is  a  much  lighter  gray,  than  its 
exterior.  It  gives  to  borax  a  deep  blue.  It  is  composed  of  cobalt  43.9t 
Bttlphur  38.5,  copper  14.4,  iron  3.53,  earths  0.33  ;=s99.96.  (Hisingexu). 

It  is  found  near  Riddarhyttan  in  Sweden,  with  pyritous  copper 
in  gneiss. 

Bpecies  4.    OXIDE  OF  COBALT. 


CbWtoiid^  aoir.  JRmy.   Cebth  oautf.  BnngnlQru   Cotell  odire.  JtrnttMUn  Xutfay  C(»bih.  AUttn, 

Its  colors  vary  from  a  dull  bluish  or  brownish  black  to  brown  or 
yellowish  brown,  and  thence  to  a  dirty  straw  yellow  or  yellowish  gray. 
Though  sometimes  friable,  it  is  usually  more  or  less  indurated,  but  ia 
easily  broken.  Its  fracture  is,  in  general,  dull  and  earthy,  but  in 
some  varieties  it  becomes  uneVen  or  a  little  conchoidal.  It  has  a 
shining  streak;  and,  when  rubbed  by  a  hard,  smooth  body,  it  acquires  a 
strong  resinous  lustre,  which  constitutes  a  character  somewhat  peculiar. 
Its  specific  gravity  is  sometimes  2.42* 

(Chemical  charaeten.)  Before  the  blowpipe  it  gives  to  borax  a  blue 
more  or  less  deep,  and  sometimes  exhales  an  arsenical  odor.  It  is  an 
Oxide  of  cobalt,  sometimes  considerably  pure^  but  is  more  frequently 
mixed  with  oxide  of  iron,  or  with  arsenic.  The  black  i^nd  yellow  are 
considered  the  purest  varieties. 
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Its  chemical  char&cten  soffidently  distiDgiiflh  it  from  Mack  siWer 
and  the  black  oxide  of  manganeae. 

Tar.  1.  BLACK  OXIDE  or  cobalt.*  Its  cdor  is  bluish  bIack««faiA, 
when  the  mass  is  friable,  often  becomes  brownish  or  gnjish  black.  It 
is  sometimes  more  or  less  indurated  and  compact,  and  aometimes 
friable  and  earthy,  or  even  loose.  It  occurs  amorphous,  or  in  reniform 
or  botrjoidal  masses,  or  in  crusts,  or  is  cellular  and  resemUea  a  scoria. 
Its  fracl^ire  is,  in  general,  dull  and  earthy,  but  somettmeanneren  or 
neariy  conchoidal  with  a  little  lustre. 

It  is  sometimes  disseminated  in  quartz,  or  sulphate  of  barytes. 

52.  BROWN  OXIDE  or  coBALT.t  Its  color  is  liver  brown,  or  yellowish 
brown,  sometimes  grayish  brown.  It  is  always  amorphous,  with  a  dull 
earthy  fracture.  It  is  often  impure,  being  mixed  with  an  ochreous 
oxide  of  iron. 

3.  YELLOW  OXIDE  OF  oobalt4  Its  color  is  a  dull  straw  yellow, 
passing  to  yellowish  gray.  It  occurs  amorphous,  and  is  sometimes 
corroded,  or  traversed  by  cracks.  It  is  sometimes  friable^— By  friction 
it  acquires  a  resinous  lustre,  and  to  borax  communicates  a  Uue  color. 
—It  is  a  rare  variety. 

(Oeological  situation  and  Localities.)  The  Oxide  of  cobalt  seldom 
exists  in  any  considerable  quantity ;  and  it  occurs  more  frequently  lo 
secondaty  than  primitive  rocks.  It  often  contains  the  arseniate  of 
cobalt,  disseminated  in  rose  colored  spots.  It  is  also  associated  with 
the  oxides  of  iron  and  nickel,  with  certain  ores  of  copper  and  silver, 
and  sometimes  incrosts  them. 

It  is  found  at  Schneeberg,  &c.  in  Saxony ;  Saalfield  in  Thuiingia, 
&c.  At  Riegelsdorf  in  Hessia,  it  occurs  in  scattered  masses  in  veins, 
composed  of  quartz,  sulphate  of  barytes,  and  carbonate  of  lime,  which 
traverse  compact  limestone,  sulphate  of  lime,  and  a  black  slate,  winch 
is  sometimes  bituminous,  and  contains  copper  and  impressions  of  fish. 
In  England,  at  Alderly  Edge,  the  black  variety  occurs  in  sandston6 

The  Oxide  of  cobalt,  when  sufficiently  pure  and  abundant,  ii 
extremely  valuable  in  the  preparation  of  smalt. 

Species  5.    SULPHATE  OF  COBALT. 

Cobalt  lulfiit^.  BrMgnktrt,     Red  Vitriol.  Jameson,  AUdn,  PhitUpt, 

This  salt  has  a  pale  rose  red  color,  is  translucent,  and  soluble  tn 
water. — It  has  been  found  in  stalactites  or  crusts  in  the  galleries  of  a 
copper  mine  at  Hergrundt,  in  Hungary,  &c. 


*  Schwmrzer  ErdkobalL  Wemer.      Black  Cobalt  ochre.  Kincan,  Jamenn.     Cobalt  oudi 
Jane-terrenx-Titreax.  Hauy,  Bfngntart,    Kobalticbwarze.  Hautmann, 

t  Cobalt  oxid6  brun.  Bvngniart*    Brauncr  Erdkobalt.  Werner.    Bitmi  Cobalt  o^re>  Xlnoaa. 
Jamcton,    Le  Cobalt  terreux  brtiiu  Br9chant.    Erdkobalt.  Hatumarui. 

I  Cobalt  oxid^  jaune.  Brongnlart.    Gelber  Erdkobalt.  Werner.    Teltow  Cobalt  odkre.  JtTinMRi. 
JItmesm,   Le  Cobalt  terreux  Jaune.  £rac^fiC   ExiiuAmlU  Uammanm,   Cobah  andtfcmfac  Lm9t, 
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8PEC1ES  6.    ARSENIATE  OF  COBALT. 

Coholt  anoiiat^.  Himy.  BnmgniarU  Rother  Erdkoladt.  Wkrmr,  PrimatiB-  Bed  C«telL  JIancfMi* 
Le  Cobalt  terreux  roagu.  Br^ehanU  Bed  Cobftlt  ore.  Kirwwu  Bed  CoImUu  AUdtu  PUU^,  Xo- 
Mtbtathe.  Hammumn, 

The  color  of  this  ore  is  somewhat  peculiar,  being  ordinarily  a 
peach-blossom  or  Tiolet  red,  though  sometimes  passing  to  crimson,  or 
other  shades  of  red,  or  even  to  other  colors  in  consequence  of  decom- 
position. Its  powder  retains  very  nearly  the  color  of  the  mass^— -It 
occurs  in  minute  or  acicular  crystals,  or  in  crusts,  or  in  small  masses 
sometimes  reniform,  &c.  It  is  less  hard,  than  calcareous  spar ;  and  its 
specific  gravity,  according  to  Mohs,  is  between  4.0  and  4.S. 

( Chemical  characters. J  Before  the  blowpipe  it  is  neither  melted 
nor  volatilized  ;  but  its  acid  is  in  part  disengaged,  exhaling  the  odor 
of  arsenic,  and  a  dark  gray  or  blackish  oxide  remains.  To  borax  it 
communicates  a  fine  blue.  It  contains,  according  to  Bucholz,  oxide  of 
cobalt  39,  arsenic  acid  38,  water  23.p»In  many  cases,  it  appears  to  result 
from  the  decompositicm  of  arsenical  cobalt ;  indeed  tl)is  latter  mineral, 
when  exposed  to  air  and  moisture,  often  exhibits  a  reddish  efflorescence. 

Var.  1.  ACICULAR  auseniatb  of  COBALT.*  Its  peculiar  peach- 
blossom  red  sometimes  passes  into  crimson  red ;  and,  from  decompo- 
sition, may  become  brown  or  grayish.  It  is  usually  translucent, 
sometimes  at  the  edges  only.  It-  has,  in  general,  a  strong  external 
lustre,  and  its  color  is  scarcely  changed  in  the  streak.— It  is  brittle, 
easily  scraped  by  a  knife,  and  has  a  low  specific  gravity. 

It  occurs  in  minute  prisms  or  acicular  crystals,  usually  short,  and 
sometimes  compressed.  When  distinct,  they  often  appear  to  be  double 
six-sided  pyramids,  or  four  or  six-sided  prismsw— These  crystals  are 
usually  aggregated,  and  sometimes  form  small  masses,  whose  fracture  pre- 
sents broad,  diverging,  pr  even  radiated  fibres ;  their  lustre  is  often  more 
or  less  shining  and  pearly.  Sometimes  the  fibres  constitute  mere  crusts. 

2.  EARTHY  ARSENIATE  OF  coBALT.t  This  Variety  bIso  is  peach- 
blossom  red,  which  sometimes  inclines  to  crimson  red,  and  sometimes 
to  rose  red  or  reddish  white.  It  is  either  friable,  or  somewhat  indurated 
with  an  earthy,  dull  fracture.  It  occurs  in  crusts,  which  are  sometimes' 
reniform  or  botryoidai.  As  it  often  accompanies  other  ores  of  cobalt, 
it  frequently  serves  to  point  them  out 

3.  SLAGGY  ARSENIATE  OF  coBALT.it  This  Variety  occUfs  lu  CHists,  or 
smooth  reniform  masses,  which  have  a  conchoidal  fracture,  and  shining 
resinous  lustre.  It  easily  yields  to  the  nail,  b  translucent,  and  has  a 
dull  red  or  brownish  color. 

*  Cobalt  ftnenkt£teieukhre.ira«y.Br«n^iitmt.  KefaaltUathe.  JF^fwr.  CohttMHoom*  Jmmetti. 
FlcundeCofaeh.  Br^eMattL 

tCobftlt  ancniat^  pulTcraicnt.  Hmtty,  Bnngniaru  KebalAcMhlegw  Ifemer,  CobttU.enist. 
JameMiu   Le  Cobalt  terreaz  roage  puhrvrulent.  Ertrhant, 

I  Slaggy  Red  Cobab.  Jtmettn,   Sch!«ckige  KobthUothek  Battnwnnt 
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(Qeological  rituation  and  LodoliHea.)  Aneniate  of  cobalt  is  one 
of  the  more  commoii  ores  of  this  metal ;  but  has  nerer  occotred  in 
sufficient  quantities  to  be  explored.  It  is  found  both  in  primitive  and 
secondary  rocks,  and  usuallj  accompanies  other  ores  of  cobalt ;  some- 
times also  it  is  associated  with  ores  of  copper,  nickel,  lead,  and  silrer, 
or  is  disseminated  in  their  gangues.  In  the  eastern  part  of  Ireland, 
it  occurs  on  the  surface  of  talc  slate,  which  forms  a  bed  in  mica  slate. 
(FMiLLiPS.J'^The  slag^  variety  is  found  at  Wittichen  in  Furstenborg. 

In  the  UniUd  States*  In  Cbiutecticicl,  at  Chatham,  it  occurs 
peach-blossom  red  in  crusts,  or  disseminated  in  feldspar.  /Piajci 
4-  ToMMEr.J 

8uMSPsciBS  1.    Aroektiferous  Arsbkxate  or  CoBAI.T. 


OoMt  igteahxt  temax  vgeatiftte.  JKsiiy.    Cobilt  Mtardotai 

the 


It  occurs  in  friable  masses,  which,  howevef,  are  not  eaulj  reduced 
to  a  fine  powder.  Its  colors  are  composed  of  green  and  yellow  variously 
intermingled,  or  are  greenish  and  reddish  Uacki*— It  appears  to  be  a 
mixture  of  the  arseniate  of  cobalt  with  the  oxides  of  cdMdt  and  nickel 
and  with  an  eartliy  gangue,  containing  silver*  Sometimes  it  invests 
the  sulphuret  of  silver;  and  sometimes  capillary  native  silver  appesn 
on  its  surface. 

A  specimen  from  Allemont  yielded  Schreiber  cobidt  4SJ0,  arMuic 
20.75,  silver  12.75,  water  and  sulphuric  acid  15.25,  the  remainder 
being  iron  and  inercury. 

It  is  explored  as  an  ore  of  silver  at  Mount  Chalances,  near  Alle- 
mont ;  at  Schemnitz  in  Hungary,  &c. 

GENUS  XIV.     MJlJ^QAJ>rE8E. 

Manganese,  which  is  with  great  difficulty  obtained  in  a  metallic 
state,  has  a  grayish  white  color  with  some  lustre.  Its  texture  is 
granular ;  and  its  hardness  is  nearly  the  same  as  that  of  iron.  Its 
specific  gravity  is  8.00.  It  lias  little  or  no  malleability. — ^It  absorbs 
oxygen  by  exposure  to  tlie  air; — and  its  melting  point  is  estimated 
at  about  160°  W. 

(Uses  and  Remarks.)  In  its  metallic  state  Manganese  is  not  applied 
to  any  use.    Its  native  oxide  is  employed  to  furnish  oxygen  gas,  and, 
with  the  assistance  of  muriate  of  soda,  to  prepare  oxymuriatic  acid  for 
bleaching.— When  added  in  small  quantities  to  glass,  it  removes  the 
greenish  or  yellowish  tinge,  which  arises  from  iron  or  other  impurities ; 
but,  in  larger  quantities,  it  communicates  to  glass  or  enamel  a  violet 
or  purple  color. — It  also  enters  into  the  composition  of  certain  brown 
colors,  employed  in  the  paintii^  of  porcelain,  and  is  sometimes  used 
to  give  a  black  color  to  the  glazing  of  certain  kinds  of  pottery. 
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The  ores  of  Manganese  present  much  diversity  in  their  external 
characters.  But  all  minerals,  containing  anj  considerable  quantity  of 
this  metal,  when  melted  with  borax  and  a  little  nitre,  yield  a  violet 
glass.  Saline  and  earthy  substances,  which  contain  the  oxide  of 
Manganese,  become  brown  by  exposure  to  heat,  although  previously 
white,  gray,  &c.  indeed  some  undergo  this  change  even  by  the  action 
of  the  air. 

Species  1.     SULPHURET  OF  MANGANESE. 

Hmgiaf n  toUggfe.  Batty,  Brmgidart,   BAwmnan,  Umummuu   SulpbuctofManffuiete.  JlamtMiu 

JUdn,  FhilUp*. 

Its  color,  on  a  recent  fracture,  is  blackish  gray  or  very  dark  steel 
gray ;  but  by  exposure  it  becomes  brownish  black.  Its  streak  b  some- 
what shining,  but  its  powder  is  dull  greenish  yellow.  (Bso»GNiARr,J 
It  is  opaque.  It  occurs  in  amorphous  or  reniform  masses.  Sometimes 
it  presents  a  texture  more  or  less  foliated ;  but  more  frequently  it  has 
a  fine  grained,  or  an  uneven  fracture,  and  a  shining  lustre  somewhat 
metallic.  It  is  easily  scratched  by  a  knife,  which  thus  detaches  a 
great  number  of  small  grains.  Its  specific  gravity  is  3.95. — ^Thc  foliated 
vAriety  is  sometimes  divisible  into  rhombic  prisms.  Indeed  it  is  said 
to  occur  in  prismatic  crystals. 

(Chemical  characters. J  Before  the  blowpipe,  it  is  infusible,  but 
tinges  borax  violet  blue.  When  diluted  nitric  acid  is  poured  on  this 
mineral  in  a  state  of  powder,  sulphuretted  hydrogen  gas  is  rapidly 
disengaged.  A  specimen  from  Nagyag  yielded  Vauquelin  manganese 
slightly  Qxidated  85,  sulphur  15.  Klaprotli  found  a  little  carbonic  acid, 
which  probably  proceeded  from  the  gangue. 

Sulphuret  of  manganese  is  found  in  the  gold  mines  of  Nagyag  in 
Transylvania ;  its  gangue  is  carbonate  of  manganese  and  quartz. — It 
has  also  been  observed  in  Cornwall  and  Mexico. 

Species  2.    OXIDE  OF  MANGANESE. 

Gray  Ittangaaeae.  Aikln.    Gray  Oxide  of  MuguMM.  PhiUipt* 

This  is  the  only  ore  of  manganese,  which  occurs  in  any  considerable 
quantity.  Its  external  characters  are  so  various,  that  very  little  benefit 
can  result  from  general  expressions  of  these  characters. 

It  is  infusible  by  the  blowpipe,  but  is  converted  into  a  brownish 
oxide.  To  borax  it  communicates  a  violet  color,  which  varies  a  little, 
according  to  the  degree  of  oxidation ;  thus  it  sometimes  inclines  to  red, 
and  sometimes  is  violet  blue.  Heated  with  sulphuric  acid,  it  yields 
oxygen  gas ;  and  with  muriatic  acid,  it  exhales  the  odor  of  chlorine  or 
oxymuriatic  acid.— The  manganese  in  this  species  is  highly  oxidated ; 
and  'lilthough  sometimes  it  is  neariy  a  pure  oxide,  several  foreign  sub- 
stances are  often  present 
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According  to  the  recent  experiments  of  Arfvedson,  this  mineral  is 
sometimes  in  the  state  of  a  peroxide,  and  sometimes  it  contuns  water, 
being  a  hydrated  oxide.  A  specimen  from  Undenas^  in  West  Gothland, 
yielded  him  brown  oxide  of  manganese  86.4,  water  10.1,  oxygen  3.5. 
The  hydrated  oxide,  according  to  Arfvedson,  does  not  soil  the  fimgers, 
like  the  peroxide,  and  yields  a  brown  or  reddish  brown  powder^ — This 
distinction  is  important  to  those,  who  prepare  oxygen  gas  and  chlorine, 
as  the  peroxide  yields  much  more  oxygen,  than  the  hydrate.  The 
peroxide,  with  the  same  qoantity  of  sulphuric  acid  and  muriate  of 
soda,  yields  three  times  as  much  chlorine,  as  could  be  obtained  iroiB 
the  hydrated  oxide. 

Var.  1.  RADIATED  OXIDE  OF  MANGANESE.*  Its  general  aspect  is 
metallic,  and  very  often  with  a  strong  lustre.  Its  color  is  a  dark  steel 
gray,  sometimes  inclining  to  iron  black,  and  sometimes  to  silver  white. 
Its  streak  and  powder  are  dull,  and  nearly  black.  It  is  tender,  easily 
scraped  by  a  knife,  and,  when  rubbed  on  paper,  usually  leaves  a  black 
trace. 

Its  structure  is  generally  fibrous  or  radiated ;  sometimes  also  it  ii 
foliated,t  but  the  surface  of  the  folia  is  marked  with  strie.  Its  specific 
gravity  extends  from  4.80  to  4.14  or  even  lower. 

This  variety  is  sometimes  massive,  and  sometimes  in  crystals  more 
or  less  distinct  The  primitive  form,  which  it  sometimes  presently  is  a 
four-sided  prism  with  rhombic  bases  of  about  100^  and  80^.  This 
prism  is  often  truncated  on  its  lateral  edges,  and  terminated  by  diedral 
or  tetraedral  summits.  (PI.  V,  fig.  26.)  Sometimes  the  prism  is  short, 
or  even  tabular.— These  crystals,  often  longitudinally  striated,  are 
very  frequently  acicular ;— -tlieir  lustre  is  often  very  high ;  and,  when 
traversing  small  cavities  in  their  gangue,  they  sometimes  appear 
extremely  beautiful. 

Sometimes  it  is  filiform  or  capillary,  and  resembles  metallic  threads 
or  hairs,  scattered  on  the  surface  of  otlier  minerals. 

The  acicular  crystals  are  usually  aggregated  into  masses,  whose 
fracture  is  fibrous  or  striated,  and  more  or  less  shining  with  a  metallic 
lustre.  The  fibres,  either  broad  or  narrow,  are  sometimes  parallel, 
but  more  frequently  diverge  in  fascicular  groups,  or  in  stars,  or  are 
interlaced,  crossing  each  other  in  all  directions. — It  also  occurs  botrj- 

oidal,  rcniform,  &c. ; and  sometimes  its  masses  present  granuUr 

distinct  concretions. 

A  specimen  yielded  Klaproth  oxide  of  manganese  99.25,  water 
0.25  ;= 99.50.    In  another,  he  found  oxide  of  manganese  92.75,  water 

*  Strahlif;^  and  Fascripn  Gran  Braumtaaen.  Jfemer*  Radkted  and  FibitNit  Gray  Mipfartc 
ore.  Jameson,  Manganese  oxid6  m^tailoide.  Hauff*  Stcahlisor  and  Haartbrnugv  Oraa  BxwaM^tom. 
Hausmnnn, 

t  Itlattrigct  Gnu  Braunstciocrx.  Werner,   Foliated  Gray  Maogmeie  ore.  JSnneNii. 
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7.0  ;as  99.75.  In  a  specimen  from  Piedmont,  Cordier  found  manga- 
nese 44.0,  oxygen  42.0,  oxide  of  iron  3.0,  silex  5.0,  carbon  1.5  ;s=s95.5. 
It  sometimes  contains  a  little  iron,  silex,  or  carbonate  of  lime. 

Its  infusibility  sufficiently  distinguishes  it  from  the  sulphuret  of 
antimony. 

AUGENTiNE  OXIDE  OF  MANGANESE.*  Its  color  is  yellowish  gray  or 
yellowish  white,  with  a  lustre  like  that  of  silver.  It  occurs  in  delicate 
filaments,  sometimes  united  in  tufts ;  or  in  small  masses,  composed 
of  grains  or  scales ;  or  in  thin  layers  on  the  surface  of  sparry  iron  or 
the  brown  hematite,  or  in  cavities  of  the  latter  ore,  &c.  It  is  easily 
crumbled  between  the  fingers. 

The  radiated  Oxide  of  manganese  is  found  chiefly  in  primitive 
rocks.  Fine  specimens  come  from  France,  and  from  the  Harz ;  at  the 
latter  place  it  occurs  in  large  crystals  in  a  gangue  of  sulphate  of  barytes. 

2.  COMPACT  OXIDE  OF  MANGANESE.t  Its  colors  are  dark  steel  gray, 
iron  or  bluish  black,  brownish  black,  brown  or  idolet  brown.  It  some- 
times scratches  glass,  but  is,  in  general,  easily  broken,  or  scraped  by  a 
knife.    It  soils  the  fingers  more  than  the  preceding  variety. 

Its  texture  is  compact;  and  its  fracture  even,  or  a  little  conchoidal, 
and  sometimes  uneven.  It  is  dull,  or  has  a  moderate  metallic  lustre, 
which  is  principally  confined  to  certain  points.  Though  its  texture  is 
compact,  its  masses  sometimes  embrace  small  cavities ;  and  its  specific 
gravity  becomes  as  low  as  3.70.— It  occurs  amorphous,  and  is  sometimes 
reniform,  tuberous,  stalactical,  botryoidal,  dendritic,  &c. 

Thjs  variety  is  often  impure.  According  to  the  analyses  of  Cordier, 
Tauquelin,  and  others,  it  may  contain  from  84  to  67  parts  of  oxide  of 
manganese.  Sometimes  18  or  20  per  cent,  of  iron  is  present;  the 
other  ingredients  are  chiefly  silex,  carbonate  of  lime,  magnesia,  and 
barytes^  the  last  of  which  sometimes  amounts  to  nearly  15  per  cent, 
and  increases  the  hardness  of  the  ore. — It  sometimes  contains  copper, 
forming  Cupreous  oxide  of  Manganese. 

It  often  resembles  the  brown  hematitic  oxide  of  iron  ;  but  its 
compact  texture,  and  more  especially  its  black  powder,  and  the  violet 
glass,  which  it  produces  with  borax,  sufficiently  distinguish  it 

3.  EARTHY  OXIDE  OF  MANGANESE.:t  Its  color  vaHcs  from  a  very 
dark  steel  gray  or  iron  black  to  bluish  or  brownish  black,  and  even 
to  brown,  and  reddish  brown.  Its  texture  and  fracture  are  earthy. 
It  is  easily  reduced  to  powder,  being  usually  more  or  less  friable,  and 

*  Mangmnete  aadd6  argentin.  Hauy, 

.t  Dichter  Oraa  BnmiMHeiiiera.  Werner,  CompMt  Gnj  Mtnganrir  on.  Jameeeiu  ManganeM 
<uud6  eompaete,  &e.  JSToiiy.  Manganew  teme  eompaete.  Brengniart,  Diehter  Braunstein.  Hautmann, 
Compact  Gray  Manganete.  JUdn,    Compact  Gray  Ozlde  of  Manganese.  PhUUpe. 

t  Manganese  oxid£  palTomlent,  numdeiis,  Hce.  Hauy,  Erdiehet  Giau  Bramuteinerz.  Werner^ 
Earthy  Gray  Manganese  ore.  Jameten,  Ochre  of  Manganese.  Kirwan,  Manganese  teme  terreux. 
Brengfan%   Ochriger  Bnumtda.  Ruuifnnm.   Earthy  Giay  Oiide  of  Masginese.  thmipe. 
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fiometimes  it  occurs  loose.  It  is  dtll,  or  sonctiBOS  contaiM  minuit 
seal  J  particles,  which  gire  it  a  ^immeriDg  lostre^  It  ttrsBgllj  soils 
the  fingenu — ^Its  specific  gravity  is  so  low,  bdi^  sooietiaics  betwsoi  S 
and  3,  that  it  appears  too  light  to  contain  any  metallic  MhataBce^— It 
occurs  amorphous,  in  crusts,  dendritic,  botfjoidal,  or  tobenNU,  or  in 
small  globular  masses  loosely  connected,  or  in  a  poiYonilcBt  state. 

Some  rarieties,  nearly  or  quite  dull,  and  having  a  brown  earlky 
aspect,  sometimes  exhibit  more  or  less  of  a  fibrous  texture. 

It  sometimes  contains  a  large  quantity  of  iron.  In  a  spedmen 
from  Devonshire,  Mr.  Wedgewood  found  onde  of  langaaeae  4$^ 
o3nde  of  iron  43.  In  another  from  the  Harz,  Klaprolk  foand  onk 
of  m^wganese  68.0,  water  17.5,  silex  8.0,  oxide  of  inn  6u5,  c«bso  1, 
barytes  1  ;»103.  ' 

In  the  Cevennes,  this  Tariety  occurs  in  granite ;  it  is  exCranely 
light  and  friable,  and  divides  into  irregular  prisms. 

The  earthy  manganese,  especially  that  of  Devonshire,  is  ofien 
called  9FtuL  It  is  generally  blackish  or  reddish  brown,  veiy  h^t, 
and  strongly  soils  the  fingers.  When  dry,  and  moderately  heatid 
with  one  fourth  its  wog^t  of  linseed  oil,  it  inlames. 

(GtoUgkml  Mthuiium.)  Hie  Oxide  of  maag^ese,  timagii  soowtiBMi 
in  secoadaiy  rocks,  is  most  frequently  found  in  prindtive  or  tauite 
mountains.  It  occurs  in  nodnles  or  irregular  masses^  in  veias^  and  in 
beds.  The  radiated  variety  is  more  particularly  confined  to  pnmitive 
rocks ;  but  the  three  varieties  are  often  connected  with  each  other,  it 
frequently  accompanies  the  brown  oxide  of  iron ;— and  in  secondary 
rocks  is  most  common  in  compact  limestone. 

But,  though  mines  of  this  ore  mar  be  somewhat  uncommon,  there 
is  scarcely  any  metal,  iron  excepted,  more  extensively  diffused,  this 
Manganese  in  the  state  of  an  Oxide.  It  enters  into  the  compositisa 
of  many  minerals,  and  often  performs  the  part  of  a  coloring  matter. 
Limestones,  which  contain  this  Oxide,  become  brown  by  exposure  to 
the  action  of  heat ;  and  the  lime,  which  they  furnish,  possesses  the 
valuable  property  of  forming  a  hard  mortar  under  water. 

This  Oxide  often  appears  in  thin  crusts,  or  in  black  dendrites,  on 
compact  limestone  and  various  other  minerals,  stony,  saline,  and 
metallic.  It  exists  even  in  the  v^tabie  kingdom,  and  hence  appssn 
in  the  ashes  of  certain  vegetables. 

The  Oxide  of  manganese  is  often  associated  with  sulphate  of 
barytes,  and  frequently  contains  the  base  of  this  salt.  It  exists  in 
variable  proportions  in  the  garnet,  schorl,  epidote,  augite,  fcc  &Cw— 
also  in  several  ores  of  iron,  especially  the  brown  oxide  and  sparry  iron. 

(JLoemlUies.)  This  Oxide  is  found  in  France,  Kagiand,  Germanyi 
and  various  other  parts  ot  Europe. 
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Id  New  Brunswick,  at  Qiiacow,  about  30  miles  iirom  St.  John ;  it  it 
of  good  quality ;— also  in  Nova  Scotia*  at  Newport,  and  Cape  DorOi 
(Thatbm.) 

In  the  UmUd  States.  In  Jrkanads  Ttrritorjf,  Lawrence  County ; 
it  soils  the  fingers,  and  is  associated  with  ores  of  iron.  (Schooi^cbjift.) 
— In  Missouri,  near  the  head  of  Merrimack  river,  40  miles  from  Potosi, 
with  ores  of  iron.  (Schoolcraft.) — In  lOMuekfff  near  Oreenslmrg; 
-^^Iso  near  Big  Sandy  river. — In  Virginia,  Shenandoah  County, 
sometimes  crystallized,  but  usually  compact  (B[jrDSN,)'^Also  in 
Albermarle  County.— In  Maryland,  near  Baltimore,  in  small  quan- 
titles^ — In  Pennsylvania,  Luzerne  County,  near  Wilkesbarre,  both 
crystallized  and  amorphous.  (Wistsb.)-^ Also  near  Lancaster  ^— 
and  in  Northumberland  County;— also  on  the  east  branch  of  the 
Susquehanna,  near  where  it  enters  the  States— In  Mho  Jersey,  near 

Hamburg.  (Q/bbs.) In  Mw  York,  near  Ancramw— Also  on  the 

island  of  New  York,  in  hollow,  friable  pebbles  in  alluvial  hills,  and 
is  very  pure.  (Fierce  ^  TojiJiEnj— Also  near  Troy- — ^In  Vermont, 
at  Monkton,  it  occurs  both  cryp.tallized  and  earthy,  in  connexion 
with  brown  hematite.  fGi^A5.^— Also  at  Bennington,  it.  is  compact 
or  earthy,  sometimes  slightly  mammillaiy,  brown  or  brownish  black, 
and  associated  with  brown  hematite.  (Hall^J^^Iu  Connecticut,  at 
Lebanon,  in  small  quantities. — ^In  Massachusetts,  at  Milton  and  Lynn ; 
it  occurs  dendritic  or  in  mammillary  incrustations  on  compact  feldspar 
and  uenite.  (J.  F.^S,L.  Dana.J-^AIso  at  Leverett,  in  small  masses, 
much  resembling  granular  oxide  of  iron,  in  alluvial  soil— also  at 

Deerfield.    (Hitchcock.) Also    near  Great  Barrington  in  gneiss* 

(Eatos.) — In  Maine,  at  Thomastown,  it  occurs  compact  in  limestone. 

(Uses.)  This  Oxide  is  employed,  in  small  quantities,  to  remove 
color  from  glass ;  and,  in  larger  quantities,  to  communicate  a  violet 
blue  color.  It  is  also  employed  in  porcelain  painting — ^in  glazing 
common  pottery— and  in  the  preparation  of  oxygen  gas  and  chlorine. 


Subspecies  1.    Fx&ruginous  Oxide  of  Manoanesb. 

SAwwrzEimuteiiuVSTMr.  BkakllaBgniewore.  Jtanetm.  Lalfinedefarnoir.  ilrvcAaitf. 

BnuasteiB.  Hmiumantu    Black  hnm  ore.  AUdtu  PhUHp*. 

This  mineral  is  by  some  arranged  among  the  ores  of  iron,  and  is 
indeed  said  to  be  sometimes  smelted  as  such.  Hence  we  have 
distinguished  it  by  the  epithet  ferruginous,  although  other  varieties  of 
the  Oxide  of  manganese  are  known  to  contain  large  quantities  of  the 
oxide  of  iron.— It  has  not  been  analyzed ;  but,  like  the  preceding 
varieties  of  the  Oxide  of  manganese,  it  yields  with  borax  a  violet  glass, 
and  its  external  characters  resemble  those  of  this  Oxide. 

Its  color  is  nearly  bluish  black,  or  dark  steel  gray.  It  occurs 
amorphous)  remform,  botryoidal,  tuberous,  &c.     Its  structure  some- 


6f4  SILICEOUS  OXIDE  AlTD  CARBONATE  OP  MANGANESE. 

times  exhibits  very  delicate  diveipng  fibres ;  bat  more  freqmeiitlj  its 
fracture  is  conchoidal  or  uneven.  Hie  compact  variety  is  sometimes 
composed  of  curved  lamellar  concretions.  Its  lustre  is  fecMe,  and 
scarcely  metallic;  but  its  streak  is  shining.  It  yields  t«dth  some 
difficulty  to  the  knife,  but  does  not  strike  fire  with  steel.  Its  spedfic 
gravity  is  sometimes  4.75. 

It  has  also  been  observed  in  opaque  masses  with  ^foliated  structnre, 
and  considerable  lustre. 

With  borax  it  melts  easily,  and  gives  a  violet  blue  glass.  It  yidds 
good  iron,  but  acts  strongly  on  the  sides  of  the  furnace.  (Jamesow.) 

It  occurs  both  in  primitive  and  secondary  rocks,  and  is  nsoallj 
associated  with  sparry  iron,  and  the  brown  oxide  of  iron. 

It  is  found  in  Thuringia,  Westphalia,  &c. 

The  KneheliU  is  prolmbly  a  variety  of  this  Oxide. 

Species  S.    SIUCEOUS  OXIDE  OF  MANGANESE. 

VarieCy  of  Manifnfte  Ihlioidew  Brmtgnlart,  Boflier  Bramntdn.  Werner,  RkMDboMftl  Bdltapi- 
wac.  Jttmuwu  SilicifiBiKHM  Pride  of  Mmginffu  PkUUpi,  White  Haagineae.  ittkte,  lUltmmb 
BttU9inonn» 

Its  colors  are  reddish  white,  rose  red,  reddish  or  yellowish  brown, 
and  sometimes  blaclush  brown.  It  is  slightly  translucent,  especially 
at  the  edges.  It  is  harder  than  calcareous  spar,  and  often  scratcbes 
glass.    Its  specific  gravity  is  between  d.£  and  3.6. 

It  is  sometimes  in  masses,  composed  of  granular  cencretioDs^  with 
a  foliated  structure,  and  a  glistening  lustre. — It  also  presents  compact 
masses,  whose  fracture  is  even  or  conchoidal,  sometimes  splintery,  and 
nearly  dull. — It  is  sometimes  in  an  earthy  state. 

( Chemical  characters,)  Before  the  blowpipe,  it  becomes  blaclush; 
but  is  scarcely  fusible.  A  specimen  from  Langbanshytta  yielded 
Berzelius  oxide  of  manganese  52.6,  silex  39.6,  oxide  of  iron  4.6,  lime 
1.5,  volatile  matter  2.75  ;=  101.05.  In  another  from  Siberia,  Lampadius 
found  oxide  of  manganese  61,  silex  30,  oxide  of  iron  5,  alumine  2;=9& 

(Localities,)  In  Sweden,  at  Langbanshytta,  it  is  connected  with 
magnetic  oxide  of  iron,  garnet,  &c.  in  gneiss.— At  Kapnic,  in  Trui- 
sjlvania,  it  is  associated  with  sulphuret  of  manganese,  &c. — In 
Uevonshire,  near  Tavistock,  it  occurs  with  the  gray  oxide  of  mangi- 
nese,  and  contains  in  its  cavities  crystals  of  quartz. 

Species  4.    CARBONATE  OF  MANGANESE. 

Manganese  oxide  carbonate.  Hauy,    Variety  of  Manganese  Uthoide.  Brtngniart.    Cartwmted  «ude 

of  Manganese.  PhilUpt, 

The  general  aspect  of  this  ore  is  stony,  and  much  resembles  that  of 
the  siliceous  oxide  of  manganese.  Its  colors  are  white,  rose  red,  and 
sometimes  brownish,*— the  shade  of  brown  probably  proceeding  from 
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exposure  to  the  air.  It  is  slightly  translucent ;  yields  to  the  knife, 
and  scarcely  scratches  glass.    Its  specific  gravity  is  about  3.23. 

It  occurs  amorphous,  or  in  concretions,  which  are  sometimes 
globular  or  reniform.  Its  structure  is  foliated,  and  its  fracture 
splintery. — It  is  said  to  occur  in  rhombs  and  lenticular  crystals. 

(Chemical  characters.)  When  exposed  to  heat,  all  its  colors  are 
brown.  It  is  not  melted  by  the  blowpipe,  but  it  gives  to  borax  a 
violet  color,  which  has  often  a  strong  shade  of  red.  A  specimen 
from  Transylvania  yielded  Lampadius  manganese  slightiy  oxidated 
48.0,  carbonic  acid  49A  oxide  of  iron  ^1,  silex  0.9.  In  a  brown 
specimen  from  Bohemia,  Descotils  found  oxide  of  manganese  53.0, 
carbonic  acid  and  water  35.6,  oxide  of  iron  8.0,  lime  2.4,  silex  and 
arsenical  iron  4. 

(Localities.)  The  white  and  red  varieties  have  been  found  chiefly 
in  the  mines  of  Kapnic  and  Nagyag  in  Transylvania.  They  occur 
in  veins  and  constitute  a  part  of  the  gangue  of  native  .auriferous 
tellurium ;  are  accompanied  by  gray  copper,  the  sulphurets  of  lead, 
antimony,  &c. — The  brown  variety  is  found  in  Bohemia,  and  much 
resembles  sparry  iron.  * 

Species  5.    PHOSPHATE  OF  MANGANESE.    Jameson. 

Muigtiiete  phosphate.  Brmgniart,    Muiganete  phoq»hBi6  f^prriftre.  Hauy.    Eiien  Pecberz.  Wemtr. 
Per  ph<Mphat6.  Brochant.    Tripliu  Haunumn.    Phos^ute  of  Mtnguiete.  Mldn,  PkUUfif. 

In  the  purer  varieties  its  color  is  brown,  reddish  brown,  or  brownish 
red ;  but  it  sometimes  passes  to  blackish  brown  or  black.  Its  powder 
also  is  brown,  or  reddish  brown.  It  is  nearly  or  quite  opaque,  unless 
in  thin  fragments.  It  slightly  scratches  glass,  but  is  easily  broken  and 
reduced  to  powder. 

It  occurs  in  masses,  whose  fracture  is  imperfectly  conchoidal,  or 
uneven,  and  sometimes  even ;  it  is  either  dull,  or  has  a  resinous  lustre. 
Its  structure  is  imperfectiy  foliated ;  and  mechanical  division  indicates 
a  rectangular  prism  with  square  bases  for  the  primitive  form.  Its 
specific  gravity  is  between  3.40  and  3.95. 

(Chemical  characters.)  Before  the  blowpipe  it  melts  into  a  black 
enamel ; — and  is  soluble  in  nitric  acid  without  effervescence.  When 
brownish  red,  it  appears  to  be  nearly  a  pure  phosphate ;  but  a  specimen, 
analyzed  by  Vauquelin,  yielded  oxide  of  manganese  42,  phosphoric  acid 
Sr,  oxide  of  iron  31.  According  to  Berzelius,  it  contains  oxide  of 
manganese  32.60,  phosphoric  acid  32.78,  oxide  of  iron  31.70,  phosphate 
of  lime  3.20  ;=100.28. 

This  ore  has  been  found  chiefly  at  Limoges  in  France,  in  a  vein  of 
quartz,  containing  the  beryl,  and  traversing  granite. — It  is  said  also  to 
occur  in  Pennsylvania. 


§n  A&8X1II0.  ITATIVK  AWKBMlCm 

GENUS  XV.    AB8KN1C. 

Metallic  Arsenic  is  remarkablj  brittle,  and  indeed  almost  friable, 
being  easily  broken  by  a  slight  blow,  and  reducible  in  a  mortar  to  a  fine 
powder.  Its  hardness  is  moderate ;  and  its  specific  grarifj  is  about 
5.76.  Its  texture  is  more  or  less  foliated,  and  sometimes  striated. 
The  color  of  its  fresh  fracture  is  bluish  gray,  with  considerable  lustre. 

But,  when  exposed  to  the  air,  it  soon  absorbs  oxygen,  loses  iti 
lustre,  and  eventually  becomes  black ;  indeed  it  sometimes  fidls  to 
powder.  Its  volatility  is  so  great,  that,  eren  before  it  melts,  it 
sublimes  in  the  state  of  an  oxide,  forming  a  white  Tapor  or  smoke, 
which  exhales  a  strong  and  peculiar  odor,  much  resembling  that  of 
garlic.    By  increasing  the  heat,  it  bums  with  a  bluish  flame. 

(Uses  and  Remarks.)  Arsenic  in  its  metallic  state  enters  into  the 
composition  of  certain  alloys.  Its  oxide  is  employed  in  the  manufiicture 
of  glass,  in  dying,  and  the  preparation  of  certain  pigments.  It  is  some- 
times used  in  medicine ;  but,  when  in  the  state  of  an  oxide,  it  forms 
the  most  violent  of  mineral  poisons. 

The  existence  of  the  oxide  of  Arsenic  in  solution  maj,  in  genenf/ 
be  satisfactorily  ascertained,  by  successivdy  adding  small  quantities 
of  a  solution  of  carbonate  of  potash  and  of  sulphate  of  copper  to  the 
suspected  fluid,  both  solutions  being  warm.    If  Arsenic  be  present  the 
fluid  assumes  a  lively  grass  green  color. 

Arsenic  is  obtained  in  the  state  of  an  oxide  during  the  routing  of 
certain  ores,  particularly  those  of  cobalt.  In  this  process,  the  oxide 
is  sublimed,  and  condensed  in  long  flues,  connected  with  the  furnace. 
Much  of  it  is  tiius  obtained  in  Saxony  and  Bohemia. 

Arsenic,  in  whatever  state  it  exists,  may  be  recognised  by  the 
peculiar  odor  of  garlic,  which  it  exhales,  when  exposed  to  a  proper 
degree  of  heat,  on  charcoal.  An  odor  somewhat  similar  is  indeed 
exhaled  by  the  oxide  of  antimony ;  but  it  is  much  less  striking  and 
easily  distinguished  after  a  few  experiments.  Antimony  is  less  volatile 
than  Afsenic,  and  melts  before  it  is  volatilized. 

Species  1.    NATIVE  ARSENIC.    Kirwas.  Jamesov. 

Gcdiegen  Anenik.  )F«rn»>.  JlaitfiMPin.    AneantnM^  Hmuy,  BfehmuBmtgnimru    Vitt&vtkxmmt 

Aikin,PhUUp9, 

In  most  of  its  characters  it  resembles  purified  arsenic    The  color 
of  its  recent  fracture  is  steel  gray  or  nearly  tin  white ;  but  it  soon 
tarnishes,  and  eventually  becomes  grayish  black  with  a  diminished 
lustre.    It  is  not  very  easily  scratched  by  a  knife,  and  its  streak  has 
a  shining  metallic  lustre ;  but  its  powder  is  dull  and  black.     It  yields 
to  the  knife,  and  is  very  easily  broken,  but  less  so  than  purified 
arsenic.     Its  specific  gravity  usually  lies  between  5.S0  and  5.80^ — 
When  struck  or  rubbed  by  a  hard  body,  it  exhales  the  odor  of  garlic 


NATIVE  ARSENIC*  ^77 

It  occurs  in  amorphous  masses,  or  in  reniform,  botryoidal,  or 
mammillary  concretions*  or  in  plates,  &c.  Its  fracture  is  uneven, 
or  even,  or  imperfectly  foliated  with  curved  layers,  and  sometimes  it 
presents  diverging  fibres.  Its  lustre  is  metallic,  but  moderate. — Its 
masses  sometimes  exhibit  cubic  or  octaedral  impressions. 

(Chemical  eJiaracUrs.)  When  exposed  to  heat  on  charcoal,  it 
bums  with  a  blue  flame,  yielding  a  dense,  white  vapor,  which  has  the 
odor  of  garlic,  and  a  coat  of  white  oxide  of  arsenic  remains  on  the 
coal.  It  is  seldom  perfectly  pure.  It  sometimes  contains  a  little 
silver  or  gold,  and  very  often  a  little  iron,  which  remains  as  a  scoria, 
when  the  arsenic  is  voliEitilized. 

Var*  1.  CONCRETED  NATIVE  ARSENIC*  It  usually  occurs  in 
reniform,  tuberous,  botryoidal,  or  stalactical  concretions,  which  are 
composed  of  curved  and  concentric  layers.  Sometimes  the  concretion 
embraces  a  nucleus  of  sulphuretted  antimonial  silver.* 

S.  SPECULAR  NATIVE  ARSENio.t  This  vory  remarkable  variety  of 
arsenic  possesses  a  metallic  brilliancy,  and  exists  in  thin  layers* 
attached  to  the  surface  of  other  minerals* — Before  the  blowpipe  it 
exhales  white  fumes  with  the  odor  of  garlic;  it  leaves  no  metallic 
^obule,  nor  does  it,  like  arsenical  cobalt,  give  a  blue  color  to 
borax. 

It  has  been  found  at  Annaberg  in  Bohemia*  It  is  always  attached 
to  the  surface  of  those  minerals,  which  are  contiguous  to  the  walls 
of  the  vein.  It  has  been  suggested,  that  its  lustre  may  arise  from 
IHction. 

3.  AMORPHOUS  NATIVE  ARSENIC.}  It  occurs  iu  amorphous  masses, 
whose  texture  may  be  fibrous,  compact,  or  earthy.  Its  fracture  often 
presents  a  great  number  of  minute  glistening  scales.  It  is  sometimes 
very  friable. 

(Geological  situation  and  Localities.)  Native  arsenic  belongs 
chiefly  to  primitive  rocks.  But,  instead  of  forming  veins  by  itself, 
it  usually  accompanies  other  ores,  particularly  those  of  silver,  cobalt, 
nickel,  &c.  Thus  it  is  associated  with  the  sulphuret  of  silver, 
sulphuretted  antimonial  silver,  arsenical  and  gray  cobalt,  arsenical 
nickel,  gray  copper,  sparry  iron,  &c. 

It  is  not  a  very  rare  mineral ;  and  is  found  in  several  mines  of 
Saxony,  Bohemia,  France,  England,  Norway,  &c.— In  Siberia,  in'  the 
silver  mine  of  Zmeof,  it  occurs  in  large  masses. 

In  the  United  States^  it  is  said  to  occur  at  Gayhead,  on  Martha's 
Vineyard. 

•  Anenic  natif  eoneretioiiii^  Bnngniart,   Arsenic  tubcrealeux  teitac^  Hau\fi 

t  Antmic  natif  specaUire.  BtmignUirt, 

I  Aneoic  aatif  aaiorplw^  Uauy.  BnngnUttff 
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Species  2.    SULPHURET  OF  ARSENIC.    rmitttPs. 

Atiwiewilfaf^  gBKj.  Brt^f wfarf.     BanrtNieibb  Jl%n«r.   Lt! 


This  ore,  as  it!  name  indicates,  ucompMed  of  Arfoiicaiii  Sdphnr. 
Hence  before  the  Uowppe  it  banis»  is  tolatilisedt  and  eodMdas  tk* 
odor  haOi  of  arsenic  and  sulphur.  Its  colore  are  rail  m  fsBsir, 
depending  probabl j  on  different  proportions  of  the  ingredieBt»r-Tire 
subspecies  haTe  been  estabUshed  on  this  distinctiott  of  color. 

Subspecies  1.    Rbaxgar*    M!iMWd». 

Aimt&^  mMa6  range,  fimy.    AneaU  tolfhrt  Rodgtf . 
Bed  Oipiaait.  Jimmamu  Le  BMlgv  raofe. 


Red:  Sulphuret  of  Arsenic. 

Its  color  is  a  lively  red,  often  more  or  less  tinged  withyeilifVfbei^t 
most  frequently  an  aurora  or  a  scarlet  red,  and  sonetimoa  noarij  Uosd 
red.  B(^  its  streak  and  powder  are  (nrange  yeUoWn  It  ia  asiai  tiiiiii 
c^que,  often  translucent,  and  its  ciystals  are  semitranqmiBl. 

It  is  so  soft  and  tender,  that  it  may  be  scratched  by  ttie  flngsv  isB» 
Its  fracture  is  uneven  or  cdnchoidal,  and  more  or  leaa  ahiniiig  with  a 
vitreous  lustre.  It  acquires  negative  electricity  by  frietMm»  even  vhsR 
not  insulated  ^— and  its  specific  gravity  is  about  3.90. 

It  occurs  in  reguhr  ciystals,  in  compact  masse*,  in  rnnrrefisni,  in 
flakes,  or  in  crests,  which  are  sometimes  earthy. 

The  primitive  form  of  its  ciystals  is  an  oblique  fi^ur^sided  prism  with 
rhombic  bases  of  107°  42'  and  79,°  18'.  Its  secondary  forms  are  also 
prisms,  having  sometimes  6,  8,  or  even  12  aidea*  It  has  been  observed 
under  the  primitive  form,  which  is  sometimes  terminated  by  pyramidib 
whose  faces  correspond  to  the  lateral  planes.  This  prism  is  aubiect  to 
truncation  and  bevelment  on  its  lateral  edges,  and  sometimes  becomes 
an  eight-sided  prism.  (PL  Y,  .fig,  27.) — Sometimes  the  acdid  angles 
are  truncated.^— The  prisms  with  8  and  10  sides  are  sometinies 
terminated  by  5  faces  at  each  extremity w— These  crystals  are  usually 
small ;  their  surface  is  longitudinally  striated,  and  has  a  strong  Instre* 

(Chemical  diaractera.)  It  melts  easily,  bums  with  ^  bluish  flame» 
and  is  volatilized  by  the  blowpipe,  exhaling  white  fiimes  of  arsenic, and 
the  odor  of  arsenic  and  sulphur.  In  nitric  acid  its  color  disappears.  It 
is  composed,  according  to  Thenard,  of  arsenic  75,  sulphur  25.  Klaproth. 
found  arseaic  69,  sulphur  51. 

(Distinctive  characters.)    The  color  of  its  powder  distinguishes  it 
from  sulphuret  of  mercury  and  red  silver,  both  of  which  have  a  rei 
powder,  and  the  latter  of  which  is  reducible  by  the  blowpipe  to  a 
globule  of  silver. — In  color  it  resembles  the  chromate  of  lead  ;  but  the 
chromate  is  about  twice  as  heavy,  and  tinges  borax  green. 


suzfHVRBT  or  Aftsvmo.  679 

(O€ologiai  rihuMm  mid  LocaUHen.)  Bealgptr  ocean  more  fre- 
quently in  primitiTe,  than  in  secondary  rocks.  It  is  disseminated  in 
other  minerals,  or  exists  in  metallic  yeins,  and  sometimes  appears  as  a 
crust  or  efflorescence  in  those  veins,  which  contain  native  arsenic.  It 
is  also  associated  with  rtkl  silver,  the  sulphurets  rf  lead  and  antimony, 
gray  co|qper,  &c. 

It  is  found  in  the  mines  of  Saxony,  Bohemia,  Hungary,  &c.  At  St 
Gothard,  it  is  disseminated  in  dolomite; — and  on  the  North  West 
coast  of  America,  it  is  mixed  with  orpiment 

Realgar  is  not  unfrequently  sublimed  by  volcanic  fire,  and  is  found 
in  the  fissures  of  lava,  and  near  the  craters  of  volcanoes.  It  thus 
occurs  at  the  Solfaterra,  near  Naples ;— -at  Etna,  &cw— At  Vesuvius, 
it  is  crystallized  in  the  current  of  lava,  wfiich  flowed  in  1794.— At 
Guadaloupe,  it  is  called  red  sulphur. 

(Uses.)  It  is  sometimes  employed  as  a  [ngment  In  China,  it  is 
formed  into  pagods,  and  into  vessels  for  medical  purposes.  In  these 
vessels,  some  v^table  acid  is  permitted  to  remain  for  a  certain  time, 
and  is  then  used  as  a  remedy  in  disease. 

'       8UBSPEC1ES^  2.      OrPIMENT.      KjBWAlf. 

Ancnie  Milfiirt  Jsmie.  JlSny.  AxMnie  nilliut  Orpunent.  Br9ngniarU  G«Ibei  Rantebfelb.  Werner » 
Yellow  Orpiment.  JomcfM.  Le  Rcilgir  Jaime.  Bnehant,  Renicligdbb  Haiunmmu  Orpiment. 
AikUu  PhiUlfie, 

Yellow  Sulphuret  of  Arsenic. 

Its  color  is  usually  a  lemon  yellow,  which  is  often  shining  and  very 
beautiful ;  indeed  the  surface  of  its  laminae  sometimes  reflects  the 
gilded  yellow  of  gold— sometimes  also  it  is  sulphur  or  orange  yellow. 
Its  streak  and  powder  have  the  same  color  as  the  mass.  It  is  opaque, 
or  translucent,  sometimes  at  the  edges  only. 

Its  structure  is  foliated,  with  lamine  large  or  small,  and  often 
curved.  The  lamlnce  usually  separate  with  ease,  like  those  of  mica, 
and  are  translucent,  or  even  transparent ;  they  are  flexible,  but  very 
soft  and  tender.  Its  fracture,  which  of  course  is  foliated  in  one 
direction,  has,  when  recentiy  made,  a  strong  lustre,  sometimes  waxy, 
or  adamantine,  and  sometimes  nearly  metallic.  When  its  folia  are 
small,  its  masses  are  composed  of  granular  distinct  concretions.^By 
friction  it  acquires  negative  electricity  without  being  insulated;— and 
its  specific  gravity  varies  from  3.52  to  3.04. 

It  occurs  in  laminated  or  lamellar  masses—in  crusts— in  stalactical 
or  reniform  concretions— and  sometimes  in  minute  crystals,  whose 
forms  it  is  not  easy  to  determine. 

(Chemical  characters.)  It  is  principally  volatilized  before  the 
blowpipe  with  a  white  smoke,  and  with  the  odor  of  both  sulphur  and 
arsenic ;  a  small,  earthy  residue'usually  remains.    It  melts  somewhat 


less  easily  tlian  realgur,  and,  on  codling,  msauMt  an  nnaigo  tinge.  Ac* 
cording  to  Tbenard,  it  is  composed  of  anemc  57,  iolpknr  43i.  The 
result  of  Kiaproth'B  analysis  is  araenie  58»  snlphnr  S& 

Different  qiinions  hare  eikted  in  r^gaid ,  to  the  real  difcwnce 
between  the  red  and  yMom  solpharets  of  arsenic.  Bnt,  acoording  la 
the  experiments  of  Proost  and  Thenard,  the  arsouc  is^  in  bolii  cnses^ 
in  a  metallic  state,  though  combined  with  tiie  aniphnr  in  diftrent 
proportions-  Hence  realgar,  melted  with  solphnr,prodttGeaOtpum»t; 
—and  Orptment^  combined  with  an  additimial  ^nantity  of  araenk^  is 
conTerted  into  real|;ar* 

(IHttimMve  duufd&n.)  .  The  fdiaM  atmctare  of  Orpimcvt  and 
its  arsenical  odor,  when  exposed  to  heat,  dirtingaiah  it  from  natift 
sulphun-^Indeed  the  chemical  charactars  of  Orpiment  anSciendy 
distinguish  it  from  all  other  yeUoto  minerals. 

('GeoIflgteifsihurfioKatulXioeaKlies.j  Orpiment  is  more  freqaently 
ibnnd  in  secondary,  than  in  primitiTe  rocks^— Itoccnrs  in  Hnngaiy,Nato- 
lia,  India,  &c*  In  TransylTania,  it  is  sometimes  in  gjlobnles^  ffmfA  like 
theoolite*  QntheNorthWest  coast  of  America,  it  is  mixed  with  rea%ir» 

(Uses*)  Orpiment 'is  employed  as  a  pigment,  but  is^in  general^ 
artificially  preipared.  It  comes  chiefly  from  the  Lerantw— The 
Sulphuret  of  arsenic,  though  poisonous  is  much  leas  ai^Te^  than  As 
oxide  of  that  metal. 

8PECISS  S.    OXIDE  OF  ARSENIC.    Jambsow. 

Anenie  oud6.  Hauy,  Brwngnimru   L*Aneiue  oud6  ottifl  BrthoHU    NatiTe  calx  off  VMrib  Ktnuhu 

AnenUtbliithe.  IlinwnMifiii.    Oxide  of  Aiwnie.  PhiiUptm 

Its  proper  color  is  white>  but  it  is  often  tinged  with  gray,  yellow; 
red,  green,  &c.  It'  is  opaque,  or,  when  crystallized,  moro  or  less 
translucent    It  has  an  acrid  taste;  and  its  specific  gravity  \bSJO. 

It  is  sometimes  crystallized  in  quadnmgular  prisms  or  tables,  or  in 
octaedrons,  or  appears  in  groups  of  acicular  crystals,  parallel,  diverpng, 
or  interlaced.  These  crystals  or  fibres  are  sometimes  so  minate  and 
delicate,  that  they  resemble  a  fine  mould  with  a  silken  lustre.  Iti 
masses  are  sometimes  partly  fibrous,  and  partly  granular.-— Sometimes 
also  it  is  friable  and  earthy,  forming  an  efflorescence  or  crust — and  some- 
times it  is  more  indurated,  its  form  being  tuberous,  botryoidal  &c.  Its 
fracture  is  earthy  and  dull,  or  sometimes  uneven  with  a  moderate  lustre. 

(Cliemical  characters.)  This  Oxide  is  very  nearly  pure.  It  is  salable 
in  about  80  times  its  weight  of  water  at  60^.  Before  the  blowpipe  it  is 
entirely  volatilized  in  a  white  smoke  with  a  strong  odor  of  arsenic 
It  is  blackened  by  the  action  of  combustibles. 

Its  solubility  in-  water  distinguishes  it  from  the  arseniate  of  lime, 
and,  in  connexion  with  its  other  chemical  characters,  may  serve  to 
distinguish  it  from  all  other  minerals,  which  it  resembles. 


BISMUTH.   NATIVE  BISMUTH.  6ftl 

(Geological  situation  and  Localities.)  It  is  usuallj  associated  with 
native  arsenic,  or  with  ores  of  cobalt,  or  silver*  The  earthy  efflores* 
cences  are  sometimes  in  metallic  veins,  and  sometimes  in  the  fissures 
of  volcanic  mountains,  having  been  sublimed  bj  the  action  of  subter- 
raneous firesw— It  has  been  found  at  Andreasberg  in  the  Harz; — in 
Hessia; — in  Hungary; — and  at  Joachimsthal  in  Bohemia,  where  it 
occurs  in  quadrangular  prisms  on  sulphate  of  barytes. 

(Remarks.)  This  white  Oxide  is  the  substance  usually  known  in 
commerce  by  the  name  of  ^rsenic ;  but  that  is  artificially  obtained 
during  the  roasting  of  certain  ores  of  cobalt,  &c.*-When  we  consider 
the  solubility  of  this  Oxide  in  water,  and  its  fatal  action  on  the  stomach 
of  animals,  we  must  recognise  the  goodness  of  the  Creator  in  rendering 
it  a  very  rare  mineral. 

GENUS  XVI.    BISMUTH. 

Pure  Bismuth  is  yellowish  white  with  a  strong  lustre ;  indeed  a 
very  slight  tinge  of  red  or  violet  is  also  perceptible,  especially  after 
exposure  to  the  air,  by  which  its  lustre  is  tarnished.  Its  structure  is 
foliated  with  broad  laminae,  which  are  sometimes  obviously  parallel  to 
the  sides  of  an  octaedron.  Its  hardness  differs  but  little  from  that  of 
silver.  Its  specific  gravity  is  9.82. — It  is  neither  ductile  nor  malleable, 
although,  when  cautiously  hammered,  it  flattens  a  little  before  it  breaks. 
It  is  easily  crystallized  in  octaedrons,  which  are  sometimes  modified. 

Bismuth  melts  at  about  476°  Fahr.  and,  of  course,  when  in  small 
fragments,  may  be  fused  by  the  flame  of  a  candle.  It  is  soluble  in 
nitric  acid,  and  the  solution  is  decomposed  by  the  addition  of  water, 
yielding  a  white  precipitate  of  the  sub-nitrate  of  bismuth.  It  is 
scarcely  oxidated  by  air  or  water  at  common  temperatures. 

(Uses.)  Bismuth  in  its  metallic  state  is  employed  in  the  composition 
of  pewter,  soft  solder,  printers'  types,  %c.  and  is  sometimes  added  to 
lead  to  increase  its  hardness. — Its  oxide  renders  glass  more  fusible ; 
and,  if  added  in  large  quantities,  it  gives  a  yellowish  tinge.  The  white 
oxide,  or  rather  the  sub-nitrate,  is  employed  in  medicine  with  success^ 
as  an  antispasmodic,  &c. 

Nearly  all  the  Bismuth  of  commerce  is  obtained  from  Saxony. 

Species  1.     NATIVE  BISMUTH.    Kjrwan. 

Bismoth  natiC  Hauy,  Broehant,  Brongniart.    Qt^&egen  Wifmuth.  Werner.  Hatumann,    Octohednl 

BismuUi.  Jameeotu     Native  BumaUi.  AUdn.  PhUiip*. 

Native  bismuth  has  a  foliated  structure,  and  possesses,  in  fact,  all 
the  essential  characters  of  the  purified  nletal.  Its  color  is  nearly  silver 
white  with  a  slight  tinge  of  red  ;  and  its  surface  is  sometimes  irised. 
It  yields  with  ease  to  the  knife;  and  its  specific  gravity  varies  from 
0^7  to  9.0£. 


6es  BmmxPBCKT  or  nmnrrB. 

It  is  Mmednes  crystillized  in  octaedroiis»  ilioiiibil^  cvbes*  &&— tonie- 
tiines  it  is  in  plates  ar  leares^  whose  snr&ce  often  ediiliits  plitnsvsstrii^; 
<— sometimes  it  is  branched*  reticnlated,  or  dendritic ; — and  sonietimes 
it  occurs  in  lamellar  masses^— Its  laminm  haTO  a  strong  metallic  lastire. 

In  some  cases,  this  metal  is  so  disseminated  in  its  gangne^  that  il  is 
hiTisiUe  to  the  eye ;  but  its  great  Specific  gratitjr  and  a  riight  gieciiiA 
efflorescence  may  often  indicate  its  existence,  and,  if  the  apecincn 
he  exposed  to  bea^  the  Bisnmtb  exudes,  and  appears  in  little  globaleib 
attached  to  the  snrfiice. 

(Cktmkid  duaraeten.)  Its  chemical  characters  are  tiioee  of  pare 
hismnA,  like  which  it  is  fhriMe  in  the  flame  of  a  candle.  Before  the 
blowpipe  it  yields  a  wlute  metallic  f^obole,  whidi,  by  urging  the  heat;  is. 
Tolalilized  in  the  state  of  a  yellowbh  white  oxide.  Native  Uaoratb  is 
seldom  perfectly  pore,  bat  nnally  contains  a  little  arsenic,  or  cobalt  anl 
sometimes  sulphur.  Hence  it  may  exhale  the  odor  of  arsenic,  when  heated. 

Its  want  of  malleability  distinguishes  it  from  natiTe  mtver. 
"  (Oeolqgieal  sUuaium.)  Native  bismuth  has  been  found  dmnt 
exclusively  in  primitive  rpcks,  more  particulariy  gneiss  and  mica  slat& 
It  seldom  constitutes  the  principal  mass  of  the  vein,  but  is  ming^d 
with  ores  of  cobalt,  arsenic,  silver,  &c  Hence  it  is  accompanied  by 
arsenical  and  gray  cobalt,  arsenical  pickd,  native  silver*  and  the 
sulpburets  of  lead,  aunc.  Sec  Its  gangues  are  quartz,  jasper,  caibonate 
of  lime,  and  sulphate  of  barytes* — Its  leaves,  plates,  and  dendrites  are 
either  disseminated  in  the  gangue,  or  attached  to  its  surface. 

(Localities.)  Native  bismuth,  which  is  the  only  6re  of  this  metal 
ever  explored,  is  still  a  rare  mineral.  It  has  been  found  more  frequently 
in  Saxony  and  Bohemia,  than  in  other  parts  of  Europe.  At  Schneebef^ 
it  occurs  in  laige  irised  plates,  and  in  dendrites ;  the  latter  are  in  i 
gangue  of  jasper,  and  add  much  to  its  beauty,  when  polished. 

In  the  United  States,  in  Connecticut,  at  Huntington,  Native  bismth 
is  disseminated  in  a  vein  of  qyartz  in  brilliant  plates  or  small  lamdlar 
masses  seldom  more  than  an  inch  in  diameter ;  its  surface  is  sometimet 
reticulated.  It  is  associated  with  native  silver,  the  sulpburets  of  iroa 
and  lead,  pyritous  copper,  tungsten,  and  tellurium.  (8iLLiMAN,}^li  is 
said  also  to  have  been  observed  in  small  quantities  in  Indiana  and  M$. 

Spbcmbs  2.    SULPHURET  OF  BISMUTH.    Pbillips. 

Binntk  ralAirtk  Mmtf.  Brmgntartm     Wiauitk  Glmnx.  Wlemer,  Hmuimmiiu     rrjinfin  Wim^k 

GImm.  Jmmtatm.   Snlflrarelted  Bkmath.  Jlkbu 

This  species  is  not  easily  recognised  by  its  external  characters. 
Its  color  is  liglht  lead  gray,  often  tarnished  with  a  tinge  of  yellow, 
irised.    It  b  brittle,  very  easily  scraped  by  a  knife,  and 
lUttle.  Its  powder  is  Uack  and  glistening.  (Kibwah*) 
Ilea  between  6.46  and  6.ia    . 
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Its  structure  is  sometimes  foliated,  like  that  of  sulphuret  of  lead, 
and  sometimes  striated  or  ^rous»  like  that  of  sulphuret  of  antimonj. 
Its  fracture  has  a  metallic  lustre  more  or  less  shining. 

It  occurs  massive,  or  in  acicular  crystals,  and  possesses  natural 
joints,  parallel  to  the  sides  and  shorter  diagonal  of  a  rhombic  prisnu 

(Chemical  characters.)  It  is  easily  fusible  even  by  the  flame  of  4 
candle.  Before  the  blowpipe  it  melts,  yielding  a  blue  flame  and  the 
odor  of  sulphur.  It  is  with  great  di£ELculty  reduced  ;^  but,  by  continuing 
the  heat,  much  of  it  is  volatilized.  It  does  not  effervesce  in  cold  nitric 
acid« — It  is  composed  of  bismuth  60,  sulphur  40.  (8jgm.)  It  some^ 
times  contains  a  little  cobalt,  or  some  other  metaL 

flMsHnctive  characters.)  From  native  bismuth  this  ore  is  dis- 
tinguished by  its  want  of  effervescence  in  cold  nitric  acid  ; — and  from 
sulphuret  of  lead  it  differs  by  the  same  character  and  by  its  greater 
fusibility. — ^It  is  less  volatile  before  the  blowpipe,  than  sulphuret  of 
antimony,  and  does  not,  like  that  sulphuret,  so  rapidly  and  entirely 
disappear,  when  fused  on  charcoal.  Its  specific  gravity  is  also  greater, 
than  that  of  sulphuret  of  antimony. 

(ecological  situation  and  Localities.)  The  Sulphuret  of  bismuth 
is  a  rare  ore,  and  occurs  in  veins^  where  it  is  associated  with  native 
bismuth,  sparry  and  arsenical  iron,  pyritous  copper,  &c.  Its  gangue  is 
usually  quartz^ — It  has  been  found  at  Schneeberg  in  Saxony — ^in 
Bohemia — ^in  Sweden,  &c. — In  Hessia,  it  occurs  in  delicate,  irised 
needles  in  a  mine  of  sparry  iron. 

SuBSPEciss  1.     Cupreous  Sulphuret  of  Bismuth. 

Cttpreow  BMmatk.  Jamum.    Kofftrwinnithen,  Hauunnn.    Biamuth  nilfwt  •ujriiteei  Lmkuh 

Cupriftroui  Sulphuretted  Biimatb.  AiUn,  PhUUpi. 

Its  color  is  lead  gray,  varjring  to  steel  gray  and  tin  white,  and  i& 
often  tarnished  with  shades  of  yellow,  red,  &c*  It  occurs  amorphous^ 
with  a  fine  grained  uneven  fracture,  and  a  shining  metallic  lustre.  It 
also  appears  in  acicular,  aggregated  prisms. 

It  contains,  according  to  Klaproth,  bismuth  47'.2,  sulphur  12.6, 
copper  34.6  ;=94.4.^This  ore  is  by  some  considered  a  compound 
Sulphuret  of  bismuth  and  copper. 

It  is  found  near  Wittichen,  in  Furstenburg,  in  veins  traversing 
granite,  with  native  bismuth,  pyritous  copper,  &c. 

Subspecies  2.    Plumbo-Cupreous  Sulphuret  of  Bismuth. 

BitmaUi  iulfur6  plaiabi>-€npiilbre.  Hauy.     Acicular  Biamuth  Glanee.  Jtame«#fi.    Nadelerx,  Werner. 
Hautmann.    Phxmbo-cnpriftrous  Sulphorected  Biimnth.  JUkin.  Philip. 

Its  color  is  nearly  steel  gray,  which  readily  assumes  a  yellowish 
tarnish.  It  is  amorphous,  or  occurs  in  acicular  prisms,  having  four 
or  six  sides,  lon^tudinally  striated.  These  needles  are  sometimes 
delicate,  curved,  and  interlaced ;  and  are  often  invested  with  a 
yellowish  or  greenish  crust,  which  appears  to  be  an  oxide  of  bismuth.. 
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Its  structure  is  foliated ;  its  cross  fracture  unerra  or  a  Uttle  con- 
choidal ;  and  its  lustre  more  or  less  shining  and  metallic  It  yields 
easily  to  the  knife ;  and  its  specific  jBjavity  is  6.15. 

(Chemical  diaraeten.)  It  melts  by  the  blowpipe  into  a  steel 
gray  globule ;  by  continuing  the  heat»  it  is  in  part  Tolatilized,  and 
deposites  on  the  charcoal  a  yellowish  powder ;  a  red  globule*  inclosiog 
a  grain  of  metallic  lead,  remains.  It  effervesces  in  nitric  acid.  It 
contains  bismuth  43.2,  sulphur  1 1.58,  lead  d4.3S»  copper  12.10,  nickel 
1.58,  tellurium  1.32  ;b94.1.  (John.) 

It  is  found  in  a  gold  mine  near  Beresof  in  Catharinenberg,  in  Siberuu 
Its  gangue  is  quartz,  containing  also  native  gold,  sulphuret  of  lead,  &c 

Species  3.    OXIDE  OF  BISMUTH. 

fiiannUi  oaud6.  JZmy*  BtmgnlmrU    WimiiUi  ocker.  Werner*  Hatamamiu   BfamMk  odtte.  JtaaoML 

jUUn,  PhUlifit. 

Its  color  varies  from  greenish  yellow  to  straw  yellow,  and  sometimes 
passes  to  yellowish  gray  or  gray,  in  consequence  of  impurities.  It  occurs 
in  the  form  of  a  powder,  or  in  small  masses,  either  friable,  or  having  the 
hardness  of  chalk,  with  an  uneven  or  earthy  fracture,  nearlj  or  quite 
dull.    Its  specific  gravity  is  about  4.37. 

It  is  soluble  in  nitric  acid  ; — and  on  charcoal  is  easily  reduced  to 
metallic  bismuth,  which  forms  its  most  important  character.  A 
specimen,  analyzed  by  Lampadius,  yielded  oxide  of  bismuth  863, 
oxide  of  iron  5.2,  carbonic  acid  4.1,  water  3.4;ss99. 

Its  yellow  color  may  serve  to  distinguish  it  from  the  oxide  of  nickel, 
and  certain  ores  of  copper. 

This  Oxide  is  rare,  and  occurs  in  veins,  which  contain  native 
bismuth,  on  the  surface  of  which  it  sometimes  appears  in  the  form  of 
an  efflorescence. 

GENUS  XVIT.    ^JVT/JfOJVF. 

The  color  of  pure  Antimony  is  white  with  a  slight  tinge  both  of 
gray  and  blue.  Its  lustre  is  shining  and  metallic,  but  is  diminished  by 
exposure  to  the  air.  Its  structure  is  foliated,  and  the  lamince  are  often 
found  to  be  parallel  to  the  sides  of  an  octaedron,  and  to  those  of  a 
dodecadron  witli  rhombic  faces.  It  is  neitlier  ductile,  nor  malleable. 
Its  hardness  is  nearly  the  same  as  that  of  tin ;  but  it  is  easily  reduced 
to  powder.     Its  specific  gravity  is  6.71. 

Antimony  is  not  oxidated  by  air  or  water  at  common  temperatures. 
It  melts  at  about  810°  Falir.  and,  by  increasing  the  heat,  it  is  volatili/^ed 
ill  the  form  of  a  whitish  smoke,  which  is  an  oxide  of  Antimony.  It  is 
easily  oxidated  by  nitric  acid,  and  in  part  dissolved. 

(Uses,)  The  uses  of  Antimony  are  numerous  and  important.  It 
enters  into  the  composition  of  several  metallic  alloys,  and  often  very 


NATIVE  AmriMOmr.  (jlB9 

considerably  intreases  their  hardness.  United  with  lead»  it  forms  the 
alloy,  of  which  printers'  types  are  composed  ;  the  proportion  of 
Antimony  may  vary  from  15  to  25  per  cent  It  is  ;an  important 
circumstance  in  casting  types,  that  this  alloy  expands  by  cooling. — 
Its  oxides  are  employed  in  the  preparation  of  yellow  colors  for 
painting  on  porcelain  and  enamel.— In  fine,  tiiis  metal,  in  the  state 
of  an  oxide  or  a  salt,  furnishes  a  considerable  number  of  important 
medical  preparations. 

8PBC1BS  1.     NATIVE  ANTIMONY.    KiRfrAs. 

ABtaoflinenatii;  fiwy.  Brmgnlmt.  Bndi^nt,    Oediegen  Spiesclaz.  Werner ,   Dodeeahedral  AntiqMt* 
ny.  Jmmenn^    Oediegcn  Spkiglttiz.  Haaumamu   Native  Antiiwmy.  Atidiu  PhUt^. 

Its  characters  stroi^y  resemble  those  of  purified  antimony.  Its 
color  is  tin  white,  with  a  splendent  metallic  lustre,  which,  by  exposure, 
becomes  tarnished  with  shades  of  blackish  gray  or  yellow.  It  occurs 
in  reniform  or  amorphous  masses,  with  a  lamellar  structure ;  and  is 
divisible  parallel  to  the  sides  of  a  regular  octaedron,  and  dodecaedron 
with  rhombic  faces.  Indeed,  according  to  Jameson,  it  has  been  found 
in  octaedrons  and  dodecaedrons.  The  lamellse  are  sometimes  slightly 
curved.  It  yields  to  the  knife ;  and  its  specific  gravity  is  between 
63  and  6.8. 

Before  the  blowpipe  it  easily  yields  a  metallic  globule,  and  exhales 
a  white  smoke,  which  has  a  faint  and  peculiar  odor.  When  the  globule 
cools  slowly,  it  becomes  covered  with  brilliant  acicular  crystals.  It  is 
very  nearly  pure.  A  specimen  from  the  Harz  yielded  KJaproth  antimony 
98,  silver  1,  iron  0.25. 

(Distinctive  characters.)  This  ore  may  somewhat  resemble  the 
sulphuret  of  antimony,  arsenical  iron,  and  antimonial  silver.  But 
the  first,  when  melted,  exhales  the  odor  of  sulphur — ^the  second  has 
an  uneven  fracture  and  gives  fire  with  steel — and  the  third  yields 
a  globule  of  silver  before  the  blowpipe.F-^From  native  bismuth  it 
differs  in  color,  and  in  not  being  in  any  degree  flattened  under  the 
hammer. 

(  Geological  situation  and  Localities.)  Native  antimony  is  a  rare  ore, 
and  is  found  in  veins  with  the  sulphuret  and  other  ores  of  antimony,  &c. 
At  Sahlberg  in  Sweden,  its  gangue  is  calcareous  spar.— At  Andreasberg 
in  the  Harz,  its  gangues  are  quartz  and  calcareous  spar,  and  it  is 
associated  with  sulphuretted  antimonial  silver.— At  Allemont,  near 
Grenoble,  it  is  often  invested  with  a  crust  of  oxide  of  antimony.- At 
Chalanches  in  Dauphiny,  it  occurs  in  veins,  which  traverse  gneiss,  and 
is  associated  with  ores  of  antimony  and  cobalt 

In  the  United  States,  in  Connecticut,  at  Harwinton,  Native  anti- 
mony in  broad  plates  is  associated  with  the  sulphuret  of  antimony. 

^SlLLJMJN,) 
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Subspecies  1*    Arsbicical  Natite  AvmiQirr. 


It  is  Bometimes  in  crusts,  whose  surface  is  slightly  undvlaled.  The 
folia,  which  it  presents,  are  smaller  and  more  shining^  tluui  those  of 
pure  antimony.    Its  fracture  is  conchoidaL 

When  struck  with  a  hammer,  or  heated  by  the  bloir|npe,  it  eiiiaks 
a  white  smoke,,  which  has  a  strong  odor  of  garlic— The 
sometimes  in  the  proportion  of  16  per  cent. 

It  has  been  found  at  Aliemont,  near  Grenoble. 

Species  2.    SULPHURET  OF  ANTIMONY. 

Amimome  wlfarf  <  Jlinri^  BMngtdmt,   Onn  SpientttMrs.  Wtmtn   Ony  AatSaony^ 
PhiU^.     L*AiitunaiBe  gri*.  BMchmu    Solphnnrtad  Anttonf.  JCIr— w, 

Hautmantu 

The  more  common  aspect  of  this  ore  is  that  of  ahiniog,  metallk 
needles,  collected  into  masses.  Its  color  is  lead  gray,  approaching  more 
or  less  to  steel  gray.  It  is  liable  to  a  tarnish,  which  may  be  azure 
blue,  pavonine,  irised,  &c.  It  is  opaque,  easily  scraped  by  a  knife,  and 
so  brittle,  that  small  fragments  may  often  be  broken  by  the  pressore 
of  the  finger.  Its  specific  gravity  varies  from  4.00  to  4.60.  Its  powder 
is  dull  and  black  or  grayish  black,  soils  the  fingers,  and«  when  rubbed 
on  paper,  leaves  a  black  trace. 

This  mineral  occurs  in  regular  crystals,  in  foliated,  radiate^  or 
granular  masses,  and  is  sometimes  compact. 

Its  crystals  are  often  four-sided  prisms,  nearly  rectangalar,  termin- 
ated by  four-sided  pyramids,  whose  faces  correspond  to  the  lateral 

planes. Sometimes  two  opposite  lateral   edges   of   the  prism  are 

ti-uncated.  (PI.  V,  fig.  128.}— Its  prisms,  which  sometimes  present  10 
or  12  sides,  are  variously  terminated.— They  are  divisible  ia  one 
direction  parallel  to  the  axis,  aad  present  highly  polished  lainiiue- 

The  crystals  are  often  laterally  aggregated,  and  are  sometimes  adcu- 
lar.  Sometimes  the  edges  of  the  prisms  are  so  rounded,  that  the  crjdtil 
becomes  cylindrical,  and  is  marked  with  longitudinal  striae  or  channelSi 

These  cylinders  and  needles  are  almost  always  collected  into 
masses,  more  or  less  large,  and  are  usually  divergent 

(Chemical  characters. J  This  ore  melts  very  easily,  even  by  the 
flame  of  a  candle.  Before  the  blowpipe  it  exhales  the  odor  of  sulphur, 
and  is  principally  volatilized  in  a  white  smoke,  leaving  a  small  residae 
of  wliite  oxide  of  antimony.  When  charcoal  is  employed,  much  of  the 
melted  antimony  is  absorbed.  It  is  composed  of  antimony  74,  sulphur 
26.  (Bergman.)  It  sometimes  contains  a  little  silver,  copper,  iron, 
arsenic,  gold,  cobalt,  or  nickel ;  and,  when  the  quantity  becomes  con- 
siderable, is  denominated  argentiferous,  cupreous,  &c.  sulphuret  of 
antimi^ny. 
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(Oi^netive  ehmracUrs.)  Its  easy  fusibility  distinguishes  it  from 
the  oxide  of  manganese; — and  from  native  antimony  it  differs  in 
apecifio  gravity,  color,  and  by  its  sulphureous  odor,  when  heated* — In 
fact,  its  great  fusibility  will  also  distinguish  it  from  some  other 
minerals,  it  may  resemble. 

Fkr.  1.  RADIATED  suLPHURBT  ov  AiTTiMONT.*  This  is  by  far  the 
most  commoa  variety.  It  is  sometimes  in  distinct  crystals,  whose 
forms  have  already  been  mentioned.  But  it  more  frequently  occurs  in 
masses,  composed  of  cylindrical,  compressed,  or  acicular  prisms,  seldom 
parallel,  but  usually  more  or  less  diverging,  and  sometimes  stellular,  or 
promiscuously  intersecting  each  other.  Its  longitudinal  fracture  is 
fibrous.  The  fibres  are  often  broad ;  and  their  faces,  though  sometimes 
only  glistening,  frequently  present  a  high  lustre  and  lively  polish. 
Sometimes  the  mass  presents  a  bladed  structure.— This  variety 
passes  into  the  following. 

2.  FOLIATED  suLPHUHET  OF  ANTiMONT.t  This  varietv  is  less  com- 
mon  than  the  preceding.    It  is  usually  in  granular  distinct  concretions, 

whose  fracture  in  one  direction  is  foliated. 

3.  COMPACT  suLPHURET  OF  ANTiMONT.t    This  is  the  rarcst  variety. 

Its  fracture  is  finely  granular  or  uneven  with  a  moderate  lustre.     It  is 
usually  associated  with  the  other  varieties. 

4.  PLUMous  SULPHURET  OF  ANTiMOKY.§  Its  color  is  a  dark  steel 
gray,  sometimes  a  little  bluish  or  blackish,  and  liable  to  tarnish.  It  is 
very  tender,  and  almost  friable.  It  presents  itself  in  capillary  crystals, 
extremely  delicate,  promiscuously  grouped  or  interlaced,  and  sometimes 
collected  into  small  masses,  or  tufts,  which  sometimes  resemble  down. 

Before  the  blow|Mpe  it  exhales  a  white  smoke,  and  a  black  scoria 
remains.  It  is  said  to  contain  a  little  arsenic,  and  sometimes  small 
portions  of  silver  or  gold. 

This  variety  is  rare,  and  often  merely  a  coat  on  other  minerals. 
It  is  found  near  Freyberg  in  Saxony,  Felsobanya  in  Transylvania,  &c. 

(Oncological  situatvon  of  the  8ptcves.)  Sulphuret  of  antimony  is 
the  only  ore  of  this  metal,  which  occurs  in  masses  or  veins  of  sufficient 
extent  to  be  explored.  It  is  found  in  primitive,  transition,  and  also  in 
secondary  rocks.  Its  gangues  are  quartz,  sulphate  of  barytes,  carbonate 
of  lime,  &c.  Some  specimens  of  this  ore  are  so  penetrated  by  particles 
4if  quartz,  that  they  give  fire  with  steel. 

This  Sulphuret  is  often  accompanied  by  other  ores  of  antimony,  by 
the  sulphurets  of  lead,  zinc,  and  iron,  gray  copper,  native  arsenic, 
silver,  and  tdlurium,  &c. 

*  Andmoine  rallhiit  cyHiMtrolile  Miic^laiie.  Bauym  StnhHget  Gnm  BpteglaNn.  JTcnwr.  Rt- 
diated  pmy  Antimony.  Jamunk, 

t  BUttrigei  Oimu  Spieiflaien.  Wemtr.   Foliated  gnqr  AnttaMBjr.  /«meftfi. 

X  Diehtes  Gnu  Spieti^aierx.  IVemer,  Compact  gray  Anti—ony.  Jmnft^n,  $  Anlimoine  mirq^r 
aapiUaire.  Hauym  BnngrUmtm   Fcdercn.  Werner,   Plomote  gny  Antiaony.  Jawtefn, 
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(^ Localities.}  In  Auvergne,  France,  in  veins,  that  traverse  gneiss. 
— At  Oflfenbanya  in  Hangaiy,  its  veins  are  contained  in  granntar  line- 
stone. — It  is  found  also  at  Frejberg,  &c«  in  Saxony^— Also  in  Italj, 
Spain,  Norway,  England,  Scotland,  kc 

In  the  United  States.  In  •Ifissoitru-^In  Virginia,  it  exists  near 
Richmond*  (HjrDEN,)^^ln  Indiana.  (OiBMs.)'^hi  Mto,  near  Zanes- 
vilie.  (JiTiFATBR.)'^^ln  Conneetieutf  at  Harwinton,  accompanied  hj 
native  antimony.  (SiLLiMJN.J^'^li  is  said  also  to  exist  at  Bast 
Hartford. — In  Maaaaehnsetts,  near  South  Hadley— and  in  Jfalag,  sa 

Saco  river.  (Oibbs.) 

• 

Subspecies  1.    Argbntiferous  Sulphurxt  ov  AimicoxT. 

AirtinbinB  mlAirft  wgcaliara.  liny. 

It  is  sometimes  in  shining  six-sided  prisma  terminated  by  diednd 
summits,  and  sometimes  in  small  compact  masses. 

At  Freybeig,  it  is  associated  with  carbonate  of  iron,  galena,  ftcw— 
It  occurs  also  in  Mexico. 

Subspecies  SL    Niokkliferous  Sulphuret  op  AirriMoinr. 

Antimoine.iullhrtpickeHflate.  Hmuff.  Tnfkflfpirn;liiiffri  nmnimiwn    Tfiit  i  liS  lui  Oiij  ijtSmmj- 


This  mineral  is  composed  in  part  of  broad,  parallel  plates^  of  a 
shining  white  like  antimony,  and  in  part  of  a  compact  substance^  haring 
a  lead  gray  color,  and  a  feeUe  lustre.  It  is  harder  than  the  conunoa 
sulphuret ;  and  its  specific  gravity  is  between  5.65  and  654. 

Before  the  blowpipe,  od  charcoal,  it  easily  melts,  exhaling  white 
fumes,  which  have  the  odor  of  arsenic,  and  are  partly  deported  on  the 
coal  in  the  form  of  a  yellow  powder ;  by  continuing  the  heat  it  is 
converted  into  a  white,  brittle,  infusible  globule.  It  is  partially  soluble 
in  nitric  acid,  to  which  it  communicates  a  green  color.  It  coDtuoi^ 
according  to  Stromeyer,  antimony  43.80,  sulphur  ir.ri,  nickel  3d60, 
iron  and  manganese  1.89. 

It  is  found  near  Treusburg  in  Nassau,  associated  with  carbonate  of 
iron,  galena,  and  pyritous  copper. 

•  Subspecies  3.    Cupreous  Sulphuret  of  Amtimont. 

AnUmoine  talfur6  capcifere.  fiavy. 

Its  color  is  a  dark  metallic  gray,  or  nearly  iron  Uack,  sometiAei 
with  a  tinge  of  red.  It  occurs  in  amorphous,  brittle  masses,  with  i 
shining  conchoidal  fracture. 

It  is  easily  fusible,  exhaling  white  vapors.  A  specimen  from  the 
Pyrenees  yielded  antimony  70,  sulphur  9,  copper  20,  arsenic  1. 

It  is  found  in  the  Pyrenees,  and  in  Siberia* 
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Species  S.    OXIDE  OF  ANTIMONY. 

^^♦imnStwi  oand6.  Bauy^  Bnngnlart*  Wein  SpieiglflKrs*  Werner*  Prionatie  WUle  haSaaatmji 
Jamentu  Antfanoiaebluie.  BrtrAoftf.  MvriatedAntiiDony.  JHrwoM.  Spien^famswdn.  ffatwinaiNt.' 
llFhHe  AndaoDT.  AUthu  PMO^. 

Its  color  is  white,  either  pure  or  tinged  with  yellow  or  gray, 
especially  at  the  surface.  It  is  translucent,  easily  scraped  by  a  knife, 
tender,  and  sometimes  friable. .  It  occurs  in  rectangular,,  four-sided 
prisms  or  tables,  which  are  sometimes  sli^tly  modified,  or  in  acicklar 
ciystals.  Sometimes  also  it  is  massiTe,  or  exists  in  an  earthy  state. 
The  tables  are  often  aggregated,  and  the  acicular  crystals  usually 
occur  in  fisiscicular  or  stellular  groups.— Its  structure  is  foliated  in  one 
direction,  and  its  lustre  is  shining  and  somewhat  pearly.  Its  specific 
gravity  is  between  5.0  and  5  A 

(Chemical  characters.)  Before  the  blowpipe  it  decrepitates ;  some- 
times also  it  melts  with  great  ease  even  by  the  flame  of  a  candle,  and 
sometimes  it  is  volatilized  either  entirely  or  in  part  without  fusion.  It 
is  sometimes  a  pure  Oxide ;  but  a  specimen  from  Allemoiit  yielded 
Yauquelin  oxide  of  antimony  86,  silex  8,  iron  S. 

In  some  cases,  this  Oxide  appears  to  have  been  produced  from  the 
sulphuret  of  antimony. 

It  is  sufficientiy  distinguished  from  zeolite  and  .stilbite  by  its 
chemical  characters. 

(OeologiaU  situation  and  Localities.)  This  Oxide  occurs  in  veins, 
and  usually  accompanies  the  sulphuret  and  other  ores  of  antimony. 
Near  Allemont  in  France*  it  appears  in  groups  of  divei]ging  needles, 
and  sometimes  forms  a  crust  on  native  antimony.— At  Przibram  in 
Bohemia,  it  occurs  in  shining  tabular  crystals  on  sulphuret  of  lead,  and 
is  a  pure  Oxide,  according  to  Klaproth. 

Var.  1.  KARTHT  oxiDB  OF  ANTIMONY.*  Its  color  is  usually  straw 
yellow,  sometimes  passing  to  yellowish  or  brownish  gray.  It  is  sometimes 
friable,  and  sometimes  indurated  with  a  dull,  earthy  fracture* — ^It  is 
usually  a  mere  crust  on  other  ores  of  antimony. 

Before  the  blowpipe  it  is  in  part  volatilized,  but  does  not  melt. 

At  Tomavera  in  Gallicia,  it  invests  large  crystals  of  sulphuret  of 
antimony,  and  has  probably  arisen  from  the  decomposition  of  that  ore» 
Indeed  the  same  crystal  is  sometimes  in  part  a  sulphuret  of  antimony, 
and  in  part  an  Oxide.— -In  Cornwall,  near  Padstow,  it  invests  compact 
sulphuret  of  antimony. 

appshdix  to  oxide  op  astimont* 
Ferruginous  Oxide  of  Antimony. 

ZudeRn.  ETermr.    Tinder  Antiinonf  Blende.  /omcfMi. 

This  mineral  is  sometimes  dark  red,  and  sometimes  yellowish.  It 
occurs  in  leaves,  whose  texture  is  sometimes  irregularly  fibrous ;  some- 

*  AntiBkoine  ozid£  temnz.  Bmty,   SpiesKlas  oeker.  Wenter.  Aati^poj  ochre,  /amefw.   8pk»^ 
glMWoHmr.  Bmunumn.   Antiiimial  Odve.  dtkUi.  PMUfH. 
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times  also  it  is  in  dull,  friable,  odire^UB  masaei.  It  acquires  lustre 
in  its  streak. 

Before  the  blowpipe,  on  charcoal,  it  is  partially  vilatilixedL  aad  the 
residue  is  magnetic.  A  specimen  fnnn  ClausduU  yielded  Link  oiide 
of  antimony  33,  of  iron  40,  of  lead  16,  sulphur  2,  with- aoiBesilfcr. 
In  a  specimen  from  France,  Guentveau  found  antimony  34,  inm  9^, 
lead  12,  oxygen  16,  silex  14,  sulphur  d. 

It  is  found  at  Clausthal  in  the  Harz ;  and  near  Notre  Daiae  da 
Millieres,  where  the  yellow  Tariety  fiorms  a  small  ▼ein. 

Species  4.    SULPHURETTED  OXIDE  OF  ANTIMONY. 

Antimoine  oadd^  rolfarft  Hauy.     Rotk  SpiesglftKrz.   fKemerm      R«4  AntiiBOiir. 
PkUUfi*.   L'AntimoiBe  rouge.  Ar»eA«nt.    Antunoiiie  hydro-nilfiirti  Br§i^gnimrtm 
•     ore.  JOnwoti.    Rolktpleig'lMiiarB.  auumantu 


Its  color  is  a  deep  or  cherry  red,  sometimes  with  a  tii^  of  browa, 
and  sometimes  passing  to  a  dull  brick  red.  Its  surface  is  KaUe  to  i 
brownish  or  irised  tarnish.  It  is  tender,  and  souKtinieB  pefftctly 
friable.  It  is  usually  opaque,  and  preserves  its  color  botti  in  its 
and  powder.    Its  specific  gravity  is  between  4.0  and  4.6. 

It  is  sometimes  in  capillary  crystals  with  a  shining  luatre 
metallic,  and  sometimes  nearly  adamantine.  These  crystals  are  sften 
collected  into  groups,  in  which  they  diverge  from  a  oomnoii  ocHIn^ 
or  are  promiscuously  aggregated. 

It  occurs  also  in  amorphous  masses,  of  a  dull  brick  red  color,  some- 
times with  a  tinge  of  yellow^— *ItB  masses  have  sometisMS  a  granular 
structure. 

(Chemiecd  characters.)  Before  the  blowpipe  it  melts,  bums  with  t 
bluish  flame,  yields  the  odor  of  sulphur,  and  is  entirely  volatilixed.  Is 
nitric  acid  it  becomes  covered  with  a  white  powder.  The  aricuUr 
crystals  from  Braunsdorf  yielded  Rlaproth  antimony  6T»5,  mygta 
10.8,  sulphur  19.r;=«98. 

This  ore  appears  to  be  produced  by  a  partial  decomposition  vbA 
alteration  of  the  sulphuret  of  antimony.  In  the  same  group,  while 
some  crystals  remain  in  tlie  state  of  a  metallic  gray  sulphuret,  othen 
are  converted  into  the  state  of  a  red  sulphuretted  oxide  of  antimosj* 
Indeed  the  alteration  may  sometimes  be  observed,  'while  it  exists  it 
the  surface  only. 

Its  color,  and  more  especially  its  chemical  characters,  when  com- 
pared with  those  of  the  red  oxide  of  copper,  arseniate  of  cobalt,  &c. 
sufRcietitly  distinguish  it  from  other  minerals. 

(Geological  situation  arid  Localities.)  This  ore  accompanies  the 
sulphuret  and  other  ores  of  antimony.  Sometimes  it  sppears  in 
fissures,  and  sometimes  it  invests  the  surface  of  the  sulphuret  with 
acicular  crystals  or  an  eartliy  crust 
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It  is  found  IB  Tuscany ;— &t  Brauusdorf  in  Saxooy ;— Kapnic  in 
Transylvania,  &e*  At  the  last  place  the  amorphous  variety  is  mixed 
with  minute  ciystals  of  sulphur. 

In  the  UmUd  StuUs.  In  Virginia,  near  Leestmr]^  in  detached 
masses  in  tiie  soil ;  it  has  a  deep  ruby  red  color.  (Hatdes.) 

GENUS  XVIII.    TELLUBIUM.* 

This  newly  discovered  metal,  in  many  of  its  properties,  resembles 
antimony,  while  in  others  it  is  totally  distinct.  Its  color  is  a  shining 
white,  being  nearly  tin  white  with  a  shade  of  blue,  and  somewhat 
approaching  the  color  of  zinc  Its  structure  is  foliated,  and  its  specific 
g;ravity  only  6.1 1.  It  is  extremely  brittle,  easily  reducible  to  powder, 
and  on  paper  leaves  a  blackish  trace.    Its  hardness  is  moderate. 

It  is  inore  fusible  than  antimony;  but  less  so  than  lead ;  and,  when 
slowly  coded,  its  sur&r«  exhibits  a  radiated  crystallization.  When 
heated  by  the  blowpipe,  it  burns  with  a  bluish  flame,  greenish  at  the 
edges,  and  may  be  volatilized  in  the  state  of  a  white  oxide  with  a 
pungent  odor,  which  is  by  some  tiiought  to  resemble  that  of  horse 
radish. 

It  is  more  tender,  and  less  heavy  than  antimony;  and  its  odor 
before  the  blowpipe  is  diflBsrent.  Its  solutions  in  acids  are  precipitated 
by  metallic  antimony.    With  nitric  acid  it  forms  a  limpid  solution. 

apsciEs  I.    NATIVE  TELLURIUM. 


TiellweiMMifaiiro-ftrrifere.  JKociy.  OtdhftHiSUrM.  Wtmer,  HexahednlTeUurnuB.  .KmiMMi.  Le 
Silrane  n^taC  Br9ehatUm  T«Unre  natif  Snriftxe.  BrimsrUart,  Oediefen  Tellur.  Hmumahn^ 
Nathre  Tdlaiitun.  AUtim,  PKttUpt. 

When  nearly  pure,  the  physical  and  chemical  characters  of  this  ore 
differ  but  little  from  those  of  pure  tellurium. — Its  color  is  nearFy  tin 
white,  sometimes  with  a  slight  tinge  of  gray  or  yellow.  Its  structure 
is  foliated,  and  its  lustre  shining  and  metallic. — It  occurs  massive,  or 
in  grains,  which  are  sometimes  aggregated,  or  in  little  plates  often 
confusedly  grouped,  or  in  crystals,  whose  primitive  form  appears  to 
be  a  rectangular  four-sided  prism.  It  is,  however,  by  Haily  supposed 
to  be  a  rectangular  octaedron-— The  aforementioned  prism  is  liable  to 
truncations  on  its  terminal  or  lateral  edges,  or  on  its  solid  angles. 
The  truncations  on  the  terminal  edges  sometimes  produce  pyramidal 
terminations ;  sometimes  indeed  the  form  becomes  an  octaedron  with 
deeply  truncated  summits.  Its  prisms  are  often  short  or  even  tabular* 
— Several  of  the  preceding  modifications  have  been  observed  only  in 
some  of  the  subspecies. 

It  yields  easily  to  the  knife ;  and  its  specific  gravity  is  between 
37  apd  6.2, 

*  SUvaiu  Werner, 
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(ChemUud  characters.)  Before  the  blowpipe,  it  melts  with  a  no 
erate  heat,  burns  with  a  Uuldh  flame,  which  is  often  green  at  the  edgi 
and  is  volatilized  in  a  white  vapor,  exhaling  a  pecnliar  odor,  somewh 
like  that  of  horse  radish.  It  contains,  according  to  Klaproth,  teUnria 
92.55,  iron  7JS0,  gold  025. 

It  is  less  hard  and  less  heavy  than  native  antimony. 
'  Native  tellurium  has  been  found  chiefly  at  Faccdbay,  in  Transylvani 
where  it  exists  in  veins,  traversing  graywacke  and  compact  limeston 
Its  gangue  is  quartz,  &c.  and  it  is  associated  with  the  solphnrets 
lead,  zinc,  and  iron^ — ^It  occurs  also  in  Norway. 

In  the  United  States,  In  ConneetieiU,  at  Huntingtoii,  associili 
with  ferruginous  oxide  of  tungsten,  native  bismnth,  native  aiiver,  & 
(SiLLiMAN*s  Jour.  vol.  i,  p.  405.) 

Native  tellurium  is  never  entirely  free  from  alloy.  It  alwaj 
contains  gold,  and  sometimes  iron,  silver,  lead,  copper,  and  solphu 
— Hence  the  existence  of  several  subspecies. 

Subspecies  1.    Auro-Argentiferous  Native  TsLLuniuic 

Tellure  natif  fturo-mttanUhre.  Awifl  Sduiftera.  fFemer,  Omplue  TellmiiUB.  Mmam,  JUk 
PhiUip9.  he  WtTtant  gnphiquck  Br$chaMt»  TeUiire  natif  gftpUfaCi  Bm^gmimrtm  Sdvitela 
Uautmann, 

Its  color  is  tin  white,  or  light  steel  gray,  with  a  strong  exteraa 
lustre.  It  is  sometimes  massive,  but  usually  in  small  four  or  sil-sidec 
prisms,  variously  modified.  These  prisms  are  often  so  arranged  ii 
rows,  that  they  more  or'  less  resemble  written  characters;  and  henci 
the  name  of  ^op^ic  tellurium^ — Its  structure  is  foliated ;  and  its  crosc 
fracture  is  uneven  and  glistening.  It  yields  easily  to  the  knife ;  and 
its  specific  gravity  is  about  5.7. 

It  contains  tellurium  60,  gold  30,  silver  10.  (Klaproth.) 
It  has  been  found  only  at  Offenbanya  in  Transylvania,  where  it  ii 
in  veins,  traversing  sienite  or  porphyry.    It  occurs  on  the  sui&ce  ol 
quartz  and  other  minerals,  and  is  associated  with  the  sulphurets  ol 
zinc  and  iron,  gray  copper,  &c. 

Subspecies  2.    Auro-Plumbiferous  Native  Tellurium. 

TcIlure  natif  auro-plvmbiftre.  Hauy,  Wdts  ^▼ancn  tnd  Wagyagtix.  Wtmer,  TcUofw  TeOvin 
and  PriunatieBlmck  Tellurium. /am^Mfi.  Wein  and  Blatter  TeUur.  JZoiumaiM.  YeUowaadBMi 
Tellurium.  Aikitu  PhUtip*, 

Its  color  is  sometimes  silver  white  with  a  strong  shade  of  yellow,  o 
nearly  brass  yellow,  and  sometimes  gray,  or  a  shining  blackish  g;Ta; 
between  lead  gray  and  iron  black.  It  has  a  foliated  structure,  and 
shining  metallic  lustre;  its  cross  fracture  is  uneven.  Its  specifi 
gravity  varies  from  7.00  to  10.67.  Its  laminee  are  somewhat  flexible 
kot  not  elastic.    It  yields  easily  to  the  knife. 

occurs  in  short  hexaedral  prisms  or  tables,  or  in  four-side 
sometimes  truncated  on  the  terminal  eJges^  &c  or  in  littl 
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plates  partly  inaerted  in  their  gangae,  and  sometimes  in  masses  either 
Umdlar  or  nearly  compact. 

Like  the  other  subspecies,  when  exposed  to  heat»  it  melts,  and  the 
tellurium  is  volatilized  with  iti  peculiar  odor.  The  gold,  which  it 
contains,  appears  in  minute  globules.  A  yellowish  white  specimen 
yielded  Klaproth  tellurium  44.75,  gold  26.75,  lead  19.5,  silver  8.5, 
sulphur  0.5.  In  a  bladdsh  specimen,  he  found  tellurium  32.2,  gold 
9.0,  lead  54.0,  copper  1.3,  sulphur  3.0  ;ai99.5. 

This  subspecies  has  been  found  only  at  Nagyag,  in  Transylvania. 
It  occurs  in  veins  with  the  sulphurets  of  lead  and  zinc,  gray  copper, 
&c  traversing  porphyry.  Its  gangues  are  quartz,  brown  spar,  and 
carbonate  of  manganese. 

The  preceding  species  is  explored  as  an  ore  of  gold^  and  sometimes 
also  of  silver.  Hence  the  mines,  whence  it  is  taken,  are  called  gold  mines. 

GENUS  XIX.     CHROME. 

This  metal,  which  was  discovered  by  Vauquelin,  derives  its  name  from 
the  Greek,  xi'^f^  color,  in  consequence  of  the  various  and  very  beautiful 
colors,  which  its  oxide  and  acid  communicate  to  those  minerals,  into 
whose  composition  they  enter,  either  as  essential  or  accidental  ingredients. 

Chrome  is  grayish  white,  brittle,  hard,  and  has  a  radiated  texture. 
Its  specific  gravity  is  5.9.  It  is  witii  difficulty  reduced  to  its  metallic 
state  and  melted.  Neither  the  metal,  nor  its  oxide  is  much  acted  upon 
by  acids.  In  its  highest  degree  of  oxidation,  it  constitutes  Chromic 
acid,  of  a  ruby  red  color.  Its  oxide  communicates  to  glass  a  lively 
and  durable  green,  which  resists  the  action  of  the  strongest  fire. 

(Uses  and  Remarks.)  The  oxide  of  Chrome,  and  some  of  the  saline 
combinations,  formed  by  the  Chromic  acid,  are  employed  in  the  arts, 
and  furnish  very  beautiful  and  durable  pigments.  The  artificial 
chromate  of  lead  has  a  very  fine  orange  or  reddish  yellow  color,  and 
is  ground  with  oil.  This  compound  is  prepared  at  Philadelphia,  the 
chromic  acid  being  obtained  from  the  native  chromate  of  iron,  found 
Dear  Baltimore,  &c«    It  is  sold  by  the  name  of  Chromic  yellow. 

The  oxide  of  Chrome  is  employed  at  the  manufactory  of  Sevres, 
in  France,  to  give  a  fine  deep  green  to  the  enamel  of  porcelain.  It  is 
applied  without  a  flux,  and  melted  with  the  enamel. 

In  the  state  of  an  acid.  Chrome  is  found  united  with  the  oxides  of 
lead,  and  iron,  forming  the  chromates  of  lead,  and  iron.  If  there  really 
exists,  as  is  supposed  by  some,  a  combination  of  the  oxides  of  Chrome 
and  iron,  this  compound  must  be  arranged  under  this  genus,  as  a  ferru- 
ginous oxide  of  Chrome.»-The  Chromic  acid  is  found  also  in  the  spinelle. 

In  the  state  of  an  oxide.  Chrome  forms  the  coloring  matter  of  the 
emerald,  actynolite,  and  some  varieties  of  diallage  and  serpentine. 
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Species  1.    OXIDE  OF  CHROME.    Mac  Culloch. 

Its  color  18  bright  grass  green,  or  pale  yellow.  It  is  sonetiaes  in 
solid  masses,  somewhat  translucent,  and  presenting  marks  ai  a  cryt- 
ialline  structure,  and  sometimes  it  is  pulverulent  and  dalL 

Before  the  blowpipe  it  renders  borax  green.  It  is  aoluMe.  in  alkalis 
with  the  assistance  of  heat. 

This  mineral,  recently  discovered  by  Dr.  Mac  Culloch,  is  found  ia 
Unst,  one  of  the  Shetland  islands,  where  it  fills  cavities  in  chnMnate  if 
iron,  or  invests  its  surface.  ^ 

A  mineral,  containing  Oxide  of  chrome,  has  been  found  in  France^ 
Department  of  Saone  and  Loire,  between  Creuzot  and  Couches  where 
it  forms  thin  beds  in  a  sandstone  or  brecciaw^It  is  apple  grees, 
yellowish  or  leek  green,  and  yields  a  pale  grayish  green  powder.  It  ii 
usually  friable ;  and  its  specific  gravity  is  about  8.55^—11  gives  Is 
borax  a  fine  emerald  green ;  and  contains,  according  to  Dnpfkr, 
oxide  of  chrome  13.0,  silex  52.0,  alumine  27.0,  lime  4.5,  oxide  of  im 
2J0  ;tm9S.5.  (Leschevin  in  Lucas.) 

GENUS  XX.    MOLFBDEJV'JI. 

This  metal  is  so  nearly  infusible  in  the  greatest  heat  of  a  fimao^ 
that  it  can  hardly  be  said  to  have  ever  been  reduced  to  a  well  fined 
mass.  It  has  generally  been  obtained  in  metallic  grains  feebly  aggluti- 
nated, and  sometimes  in  small,  shining  metallic  globules.  Ilia,  metal 
appears  to  be  nearly  silver  white,  brittle,  and  very  hard  ;  and  to  bave 
a  specific  gravity  of  about  8.6. 

The  action  of  sulphuric  acid  converts  this  metal  into  an  indigo  blue 
or  greenish  blue  oxide  ;  and  this  blue  oxide  is  by  nitric  acid  converted 
into  a  yellowish  white  powder,  which  is  Molybdic  acid. 

The  metallic  inolybdates  display  various  colors,  some  of  which  are 
lively  and  permanent,  and  will  probably  become  useful  in  the  art  of 
dying. — This  genus  contains  two  species. 

Specjbs  1.    SULPHURET  OF  MOLYBDENA. 

Molybdene  talfuit.  Hauy,  BnngnUtrt,  WaMerbleu  fyerner.  M«lybdeiM.  Kirwan,  JUUm,  U 
Molybdene.  Brochant,  Rhomboidal  Molytideiui.  Jamuuu  Molyhdankin,  fitmtmmmn  Oal^tiHt 
of  Molybdena.  PhUlipi. 

Its  color  is  lead  gray  with  a  shining  metallic  lustre.  It  is  very  soft, 
and  may  be  scratched  by  the  finger  nail,  which  leaves  a  shining  streak. 
Its  structure  and  fracture  are  distinctly  foliated  in  one  direction ;  the 
laminse  separate  with  ease,  are  somewhat  flexible,  often  curved,  and 
have  a  strong  metallic  lustre. — It  is  smooth  and  unctuous  to  the  touch, 
soils  the  finger,  and,  when  rubbed  on  paper,  leaves  a  trace  resembling 
that  of  graphite  or  plumbago.  It  is  opaque  ;  and  its  specific  gravity 
extends  from  4.04  to  4.73.  It  is  a  conductor  of  electricity ;  and,  when 
bbed  on  sealing  wax,  communicates  to  the  wax  positive  electricity. 


.■^"  > 

BULPHURBT  OP  MOLTDD^ITA.  695 

It  occurs  in  regular  crystals,  or  in  plates,  or  in  small  lamellar 
masses.  Its  crystals  are  short  six-sided  prisms,  or  tables.  The  tables 
are  either  equilateral  or  elongated,  and  sometimes  extremely  thin ; — in 
some  instances  the  prism  is  terminated  by  six-sided  pyramids.  Their 
primitive  form  is  probably  a  right  prism  with  rhombic  bases. 

(Chemical  characters.)  It  is  infusible  by  the  blowpipe,  but  is  in 
part  volatilized,  exhaling  white  fumes  and  the  odor  of  sulphur.  By 
calcination  at  a  high  temperature  it  is  converted  into  molybdic  acid.  It 
is  also  converted  into  molybdic  acid  by  the  action  of  nitric  acid,  repeat- 
edly applied,  and  distilled  to  dryness.  It  is  composed  o(  molybdena 
60,  sulphur  40.  (Bucbolz.)    A  little  iron  is  sometimes  present. 

(DigHnctive  characters.)  The  Sulphuret  of  molybdena  strongly 
resembles  graphite  or  plumbago  in  its  external  characters,  and  was 
formerly  confounded  with  it  But,  if  the  two  minerals  be  rubbed  on 
white  porcelain  or  any  fine  pottery,  the  trace  of  molybdena  has  a 
greenii^  tinge,  and  contains  numerous  little  scales,  while  the  trace  of 
giraphite  is  dark  gray,  and  composed  chiefly  of  grains.  The  structure 
of  molybdena  is  always  foliated,  but  the  texture  of  graphite  is  usually 
granular.  By  trituration  molybdena  is  reduced  into  minute  plates  or 
scales,  whereas  graphite  is  usually  converted  into  a  powder.  And 
further,  when  the  two  minerals  are  gently  rubbed  on  white  paper,  the 
trace  of  molybdena  is  much  more  shining,  than  that  of  graphite. — It 
is  easily  distinguished  from  micaceous  oxide  of  iron. 

(Geological  situation,)  This  ore  belongs  exclusively  to  primitive 
rocks,  in  the  oldest  of  which,  as  granite  and  gneiss,  it  most  frequently 
occurs.  Sometimes  it  is  disseminated  through  these  rocks  in  crystals, 
minute  plates,  or  in  masses  or  nodules  of  a  moderate  size.  Sometimes 
it  occurs  in  metallic  veins,  which  traverse  these  rocks,  and  is  asso- 
ciated with  the  oxide  of  tin,  ferruginous  tung$ten,  native  arsenic, 
magnetic  iron,  &c.  ^ 

(Localities.)  Near  Mont  Blanc,  it  is  disseminated  in  granite.— At 
Zinnwald  in  Bohemia,  it  occurs  in  veins  of  tin. — In  Norway,  Sweden, 
&c.  it  is  disseminated  in  granite  and  gneiss^ — In  England,  Cumberland, 
near  Caldbeck,  in  six-sided  tables  in  granite.»-At  Glenelg,  in  Scotland, 
it  is  imbedded  in  chlorite  slate. 

In  the  United  States,     In  South  Carolina, In   Firgtnia.— In 

Maryland,  near  Baltimore,  in  granite.  (Hat den,) — In  Pennsyvania, 
Delaware  County,  near  Chester,  it  occurs  massive,  and  in  regular 
six-sided  tables,  imbedded  in  the  white  quartz  of  granite.  (Wistbr,) 
-—Also  in  Chester  County,  with  sulphuret  of  iron  and  pyritous  copper. 
(WooDHOusE,)^An  J\/%w  Fork,  on  the  island  of  New  York,  in  very 
flexible  folia,  and  in  thicker  masses  in  gneiss ; — also  in  the  Highlands ; 
Und  on  Long  island.  (Pjescb  S^  TojKAJsr.J— Also  at  West  Point 
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(MiTCHiLL.) — Also  in  West  Cheater  and  Patnam  Cimntie& — in 
dmntctioiU  at  Brookfield. — ^Also  at  Sajbrook,  a  small  distance 
northwardly  from  Pettypaug  meeting  hoose,  in  a  rein  of  qaartz 
traversing  gneiss.  (J.  D.  Foxter.J — ^Also  at  East  Haddanu — In 
Massachusetts,  at  Shutesbury,  in  foliated  masses^  and  tix-mded  taUes 
sometimes  one  inch  long,  in  a  vein  trayersing  a  granitic  rocL 
(81LLIMJN.) — ^Also  at  Brimfield,  in  granite.  CEjTOK.J^^Ia  Mmt^ 
at  Brunswick,  on  the  banks  of  the  Androscoggin,  Sulphnret  of  aMiljb- 
dena  is  abundantly  disseminated  in  granite  and  gneiss.  It  is  aometiMes 
finely  crystallized  in  short  hexaedral  prisms»  or  rather  in  tables^  or 
thin  plates.  The  tables  are  sometimes  equilatoal*  and  sometiMcs 
elongated,  being  more  than  an  inch  in  length;  sometimes  also  fliey 
are  very  small.  In  some  instances,  hexaedral  lamine  are  snpeffimposed 
on  each  other,  with  a  decreasing  extent,  so  as  to  form  a  solid  somewhat 
pyramidal.  Frequentiy  also  it  occurs  in  small  foliated  masses^  vary- 
ing from  one  tenth  of  an  inch  to  two  inches  or  more  in  diameter.  It 
is  sometimes  associated  with  a  yellowish  or  greenish  yellow  oiide  of 
molybdena  in  the  form  of  a  crust  or  efflorescence.— Also  at  Moaat 
Desert,  near  IVetty  Marsh  mills,  forming  narrow  veins. 

Species  2.    OXIDE  OF  MOLYBDENA. 

MoIybdcDA  ochre.  /omeMi.  PhiUipi»    MolyMiBocher.  Hmummmm 

Its  color  is  usually  sulphur  or  straw  yellow,  and  sometimes  orai^ 
yellow.    It  occurs  in  the  form  of  a  dull  powder,  or  friable  crast 

When  heated  by  the  compound  blowpipe,  a  snow  wlute  oxide  is 
sublimed. 

It  is  found  investing  sulphuret  of  molybdena,  or  its  gangue;  sotae- 
times  also  it  occurs  between  laminee  of  the  sulphuret 

It  has  been  observed  at  Corybuy  in  Scotland ;  and  at  Nummedalen 
in  Norway. 

In  the  United  States.  In  Maine,  at  Brunswick,  it  is  associated  with 
the  sulphuret  of  molybdena,  which  it  often  invests. 

GENUS  XXI.    TKVGiSrMWV.* 

Little  can  be  said  vrith  confidence  concerning  the  characters  of  this 
metal  in  a  pure  state.  Chemists  have  usually  obtained  it  in  detached 
globules,  rather  than  in  a  well  fused  mass.  Its  color  is  nearly  steel 
gray ;  it  is  brittle,  and  very  hard.  Its  specific  gravity,  according  to 
Allen  and  Aikin,  is  17.33. 

It  is  fusible  in  the  most  intense  heat  only.  Both  the  metal  and 
its  oxide  are  nearly  insoluble  in  acids ;  but  the  oxide,  when  digested 
in  nitric  acid,  assumes  a  lemon  yellow  color. 

*  Sckeel. /Fmier.   ScUbeliik  Ji(>^   ItwMdlioov«re4bf 
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8PKC1BS  1.  YELLOW  OXIDE  OF  TUNGSTEN.  Silliman. 

^    For  our  knowledge  of  this  new  ore  of  Tungsten  we  are  indebted  to 
JProfessor  SiUiman  of  New  Haven. 

Its  color^  orange  or  chrome  yellow,  either  light  or  deep.  It 
occurs  both  m^^sive  and  pulverulent. 

The  massive  variety  is  brittle ;  its  fracture  is  between  conchoidal 
and  small  foliated,  and  its  lustre  is  adamantine.  When  pure,  its 
specific  gravity  is  6.0.    It  has  neither  smell,  nor  taste. 

This  Oxide  of  tungsten  is  infusible  by  the  blowpipe,  and  insoluble 
in  acids.  It  is,  however,  readily  soluble  in  warm  liquid  ammonia,  from 
which  it  is  precipitated  white  by  acids ;  but  the  precipitate,  by  rest, 
again  becomes  yellow. 

It  is  found  in  the  United'StaUa  ;  in  CormecHcut,  at  Huntington,  in 
a  gangue  of  quartz^ — ^The  pulverulent  variety  forms  a  crust  on  the 
ferruginous  oxide  of  tungsten,  or  occurs  in  its  cavities.— Both  the 
massive  and  pulverulent  varieties  often  occur  in  the  interstices,  and 
upon  the  surface,  of  the  calcareous  oxide  of  tungsten,  with  which  also 
they  are  firequentiy  mixed. 

It  appears  tiiat  all  the  known  ores  of  tungsten  are  found  in  the 
same  mine  at  Huntington. 

8PECJES  2.    CALCAREOUS  OXIDE  OF  TUNGSTEN. 


Stheefinctlaire.  Hoiiy.  Drmgniarti   Sdnrenteiii.  merner.  Hmummiuu   Twgileii.  iOrwmu  AUdm. 
PhUUpt.    lA  Piorre  pcaufee.  BrpehoHU   Pjnmidal  Twgileii.  Jdmetnu 

This  ore  has  the  general  aspect  of  a  stone ;  but  its  specific  gravity 
lies  between  5.57  and  6.10.  Its  colors  are  gray  or  whitisb,  yellowish 
white  or  yellowish  gray,  and  sometimes  brown.  Its  sur&ce  has  often  a 
resinous  lustre,  and  is  sometimes  tarnished.  It  is  more  or  less  translu- 
cent, or  even  semitransparent,  when  crystallized.  It  may  be  scratched 
by  a  knife*  and  is  easily  broken. 

Its  structure  is  foliated,  but  often  imperfectiy,  and  its  fracture  is 
uneven  or  conchoidal ;  its  lustre  is  shining  and  a  littie  resinous.  The 
laminae  separate  in  directions  parallel  to  the  sides  both  of  a  cube  and 
octaedron. 

It  is  sometimes  junorphous,  and  frequentiy  in  crystals,  whose 
general  form  is  an  octaedron,  bounded  by  isosceles  triangles.  Or  it 
may  be  called  a  double  four-sided  pyramid,  of  which  any  twa 
contiguous  sides,  belonging  to  opposite  pyramids,  contain  an  an^e, 
at  the  common  base,  of  113^  36'.  Tliis  octaedron  is  sometimes 
cuneiform— -or  bevelled  on  its  lateral  solid  angles,  or  on  the  common 
base^— The  primitive  form  is  also  an  octaedron,  but  moro  acute,  than 
the  one  just  mentioned.— Sometimes  also  it  presents  the  primitive 
octaedron   with  its   summits  and  oUiqae  lateral  edges  truncated. 
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firar-sided  summits;  two  faces  of  each  summit  correspond  to  the 
broader  faces  of  the  prism,  and  meet  in  a  line^^-^metimes  it  presents 
rectangular  four-sided  tables,  whose  edges  and  angles  are  modified  bj 
truncation  or  berelment — It  also  occurs  in  octaedrons. — Its  crystals 
are  sometimes  large ;  but  they  are  often  badly  defined. 

This  Oxide  of  tungsten  occurs  also  in  plates,  or  in  foliated  masses, 
whose  laminae  easily  separate  by  percussion.  Its  folia  are  sometimes 
small ;  and  its  masses  oflen  present  curved,  lamellar  distinct  concretions. 

(Chemical  charaeten.)  Before  the  blowpipe  it  decrepitates,  but  is 
infusible,  or  is  changed  into  a  scoria.  According  to  Yauquelin,  it 
contains  oxide  of  tungsten  67.0,  oxide  of  iron  18.0,  oxide  of  manganese 
6.85,  silex  1.5  ;aB92.75d — ^D'Elhuyart  found  oxide  of  tungsten  64.0,  of 
iron  13.5,  of  manganese  22.0  ;s=99.5.  According  to  Berzelius,  it  contains 
oxide  of  tungsten  74.67,  of  iron  17.59,  of  manganese  5.64,  silex  2.10.  The 
proportion  of  iron  and  manganese  is  sometimes  30  per  cent  When  its 
powder  is  digested  in  muriatic  acid,  a  yellow  oxide  of  tungsten  appears. 

(DisHncHve  characters.)  It  somewhat  resembles  the  magnetic  and 
specular  oxides  of  iron ;  but  it  is  heavier,  and  is  not  affected  by  the 
magnet. — Its  structure  is  more  distinctly  foliated,  than  that  of  the 
oxide  of  tin ;  it  is  also  less  hard,  and  the  color  of  its  powder  is  different. 

(Qeologieal  situation  and  Localities.)  This  ore  belongs  chiefly  to 
primitive  rocks,  and  often  accompanies  the  oxide  ^  tin. — Thus  it  occurs 
in  the  tin  mines  of  Bohemia,  Saxony,  and  Cornwall. — In  Siberia,  it  is 
associated  with  the  beryl  and  topaz. — Near  St  Leonhard,  in  the  De- 
partment of  Upper  Yienne,  it  occurs  in  considerable  quantities  in  a 
Tein  of  quartz. — In  the  Harz,  it  occurs  in  veins  traversing  graywacke. 
—-In  Rona,  one  of  the  Hebrides,  it  is  in  veins  traversing  gneiss. — In 
England,  at  Caldbeck. 

In  the  United  States,  In  Connecticut,  at  Huntington,  it  occurs  both 
massive,  and  in  octaedral  crystals  in  quartz  with  native  bismuth,  native 
silver,  &c.;  it  is  brownish  black,  gives  sparks  with  steel,  and  the  mean 
specific  gravity  of  the  massive  variety  is  6.05.  (Sjlliman.  See  Amer. 
Joum.  of  Science,  vol.  i,  p.  405.) 

It  is  less  rare  than  the  preceding  species. 

GENUS  XXII.    TITJJy'IUM* 

Titanium  is  with  great  difficulty  obtained  in  a  metallic  state,  and,  of 
course,  its  properties  have  been  but  little  examined.  It  is  almost  infusible. 

Titanium  has  hitherto  been  found  in  the  state  of  an  oxide  only, 
either  pure,  or  combined  with  the  oxides  of  other  metals,  or  with  certain 
earths.  It  exhibits  a  considerable  diversity  of  external  character,  but 
it  has  seldom  much  of  a  metallic  aspect 

•Mtnilr  Wiirmr,    It  wm  fim  ftvad  ia  MmdHUi.  ConvaU. 


TOP  >^i^  dxiDs  OF  TrrANtUM. 

If  the  native  oxide  of  Titaniam  be  fused  with  fimr  times  its  weight 
of  potash,  and  if  this  fused  mass  be  repeatedly  digested  in  water,  a 
whitish  powder  appears,  which  is  oxide  oi  Titanium.  •  This  white  oxide 
is  soluble  in  nitric  acid,  from  which  it  is  pcecipitated  brownish  jdbw 
by  the  pnissiate  of  potash,  and  brownish  red  1^  tincture  of  gallSi  If 
the  soUition  be  concentrated,  the  latter  prec^tate  somewhat  resembtei 
curdled  blood. 

If  the  native  oxide  be  fused  with  six  times  its  weight  of  carbonate 
of  potash,  and  the  melted  mass  digested  in  water,  the  white  powder 
obtained  will  be  a  carbonate  of  Titanium,  which  is  sdutde  in  nitric 
acid  with  effervescence.     ' 

This  metal,  to  which  Klaproth  gave  the  name,  TUmiuim,  was  fint 
discovered  by  Rev.  Mr.  Oregor  of  Cornwall. 

Species  1.    RED  OXIDE  OF  TITANIUM. 

TitaBeond^  ffovy.   Titww  RatUlob  BrM^fiitert.   VLotiL  termer.  Hmmmntu   B vtDe.  JtaMwa.  U 
Ruthile.  Br^chtmt.   Tkntoe.  K§rwan,  Alkim.  PkUOpt*   It  hm  alwtoai  odtod  wrfiiiirl. 

The  ordinary  color  of  this  ore  is  red  with  a  tinge  of  brown ;  hot  its 
color  varies  from  blood  red  to  reddish  brown,  copper  or  yellowish  re^ 
and  sometimes  to  grayish  red,  or  even  steel  gray,  especially  at  tke 
surface.  Its  external  lustre  is  usually  considerable,  and  often  mmt 
or  less  metallic.  It  is  opaque,  or  translucent,  sometimes  at  the  edges 
only,  and  some  crystals  are  semitransparent— It  scratches  gias^  and 
sometimes  quartz ;  and,  when  not  too  brittle,  gives  sparks  with  steeL 
Its  specific  gravity  lies  between  4.10  and  4.25. 

Its  structure  is  foliated ;  its  cross  fracture  is  conchoidal  or  uneven ; 
and  it  has  usually  a  strong  lustre,  especially  on  the  surface  of  the 
laminpp,  either  adamantine  or  metallic. — Its  lamine  separate  in  two 
directions,  parallel  to  the  axis,  and  at  right  angles  to  each  other,  aod 
lead  to  its  primitive  form,  which  is  a  rectangular  prism  with  sqoare 
bases ;  the  side  of  the  base  is  to  the  height  of  the  prism  nearly  as  10 
to  1 1,  and  the  prism  is  divisible  in  the  directions  of  the  diagonals  of 
its  bases. — It  often  breaks  into  cubical  fragments. 

It  occurs  also  in  masses,  whose  texture  is  fiJmm^  or  graxukr^  or 
nearly  compact^  or  in  grains,  and,  according  to  Lucas,  it  is  sometimes 
in  a  pulverulent  state. 

This  Oxide,  though  sometimes  massive,  &c  is  usually  in  prismatic 
crystals,  whose  forms  are  very  often  imperfect  Sometimes  it  presents 
the  primitive  form  already  mentioned.  In  some  cases,  the  prism  is 
terminated  by  four-sided  pyramids,  whose  faces  correspond  to  the 
sides  of  the  prism ; — sometimes  also  an  eight-sided  prism  is  produced 
by  truncations  on  the  lateral  edges,  or  the  same  edges  are  even 
bevelled. — The  prisms  are  frequently  genieulaUd^  that  is,  two  prisms 
are  ujiited,  base  to  base,  at  an  obtuse  angle,  and  form  a  kind  ik  knm 
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(PI.  y,  fig.  51  and  52.) ;  sometimes  even  four  prisms  are  thus  united, 
forming  three  joints. — -It  occurs  also  in  six-sided  prisms,  whose 
•extremities  are  sometimes  rounded  (PI.  Y,  fig.  58.);  this  convexity 
seems  to  arise  from  a  tendency  to  six-sided,  pyramidal  terminations. 
— ^The  primitiTeTorm  is  liable  to  several  other  modifications* 

These  prisms  are  usually  marked  with  longitudinal  stritt.  Some- 
times they  become  cylindrical ;  and  sometimes  they  are  traversed  by 
teams,  perpendicular  to  the  axis. — ^They  are  often  acicuiar  or  even 
capillary,  sometimes  very  long,  and  sometimes  collected  into  fascicular 
groups,  or  are  reticulated. 

(Chemical  charaetet^)  This  Oxide  is  infusible  by  the  blowpipe, 
unless  a  flux  be  employed.  With  borax  it  melts  into  a  transparent 
reddish  yellow  glass.  It  is  sometimes  a  pure  oxide,  according  to 
Klaproth ;  and  sometimes  it  contains  a  little  iron,  chrome,  or  silex. 

(DigHnetive  duaracters.)  It  is  sensibly  harder  than  the  silico-cal- 
careotts  oxide  of  titanium,  from  which  it  also  differs  in  crystalline  form 
•and  structure,  and  usually  in  color. — Its  structure  is  more  distinctly 
foliated,  than  that  of  the  oxide  of  tin,  and  it  has  a  lower  specific  gravity. 

lupriouLATKD  RED  OXIDE  or  TITANIUM.*  It  is  composed  of  acicuiar 
or  qipillary  crystals,  crossing  each  other,  like  the  threads  of  a  net. 
The  interstices  are  sometimes  triangular.  This  subvariety  is  some- 
times applied  to  the  surface  of  other  minerals*  and  is  sometimes 
rendered  very  beautiful  by  being  embraced  in  transparent  quartz. 
It  is  sometimes  blood  red. 

(Geological  gUuation.)  This  Oxide  appears  to  belong  exclusively 
to  primitive  rocks,  more  particularly  granite,  gneiss,  mica  slate,  or 
limestone.  It  is  attached  to  the  sur&ce  of  these  rocks,  or  disseminated 
in  the  masses  or  veins  of  quartz,  feldspar,  &c.  which  these  rocks  con- 
tainw — Sometimes  also  it  occurs  in  detached  crystals  in  alluvial  earths, 
.proceeding  from  primitive  rocks ;  and  in  this  case  its  prisms  usually 
-have  blunted  edges,  or  are  broken. 

(Localities*)  (n  Hungary,  in  the  Carpathian  mountains,  it  occurs 
in  mica  slate  or  gneiss,  in  a  gangue  of  quartss,  and  is  sometimes 
reticulated.— At  St.  Gothard,  it  is  often  reticulated,  and  appears  on 
the  surface  of  granite,  gneiss,  feldspar,  quartz,  and  mica,  or  is  even 
mingled  with  crystals  of  mica«— In  France*  near  St  Yrieix,  it  occurs 
in  alluvial  earthsw— In  Norway,  at  Arendal,  in  a  vein  of  granite, 
traversing  gneiss.— In  Scotland,  at  Cairngorm,  and  near  Killin,  &c. 
*-At  Fembo,  near  Sahla  in  Sweden,  a  ckromiferaiu  oxide  of  titanium 
is  found  in  veins  in  a  greenish  talcose  rock. 

In  the  United  States.  In  South  Carolina^  in  Pendleton  and  Union 
.Districts^-*in  AbrM  Carolina^  in  the  interior  of  the  State.  (Cloud.) 

*  TitMM  HaSkOe  idiralft.  Artfifiitarf. 
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— In  Virginia,  near  Richmond*  it  is  sometimes  massive  and  gnnnlir 
—and  sometimes  compact,  of  a  blood  red  color,  and  imbedded  in  milk 
white  quartz ;  it  is  associated  with  the  ferruginous  oxide  ot  titanium. 
(Bruce.) — ^Also  in  Randolph  County,  in  acicular  crjstals  in  quartz. 
(^IF/5r£i?.^— Also  in  the  Counties  of  Amherst,  Campbell,  and  Bedford, 
disseminated  in  loose  masses  of  quartz  on  the  soiL    It  is  in  fbor-sided 
prisms,  sometimes  truncated  on  the  lateral  edges,  and  crflen  so  com- 
pressed and  striated  as  to  become  nearlj  cjlindrical.    These  prisms, 
sometimes  terminated  by  one  face  oblique  to  the  axis,  generally  present 
pyramidal  terminations,  more  or  less  r^;ular,  and,  in  some  instance!* 
the  pyramid  is  perfect    The  crystals,  sometimes  nearl j  four  inches 
long^  are  often  geniculated,  and  sometimes  so  frequently  as  to  change 
the  general  aspect  of  the  crystal.  (T.  D.  Pomtem.) — In  MargUmit 
near  Baltimore,  it  is  light  red,  prismatic  and  laminated,  in  a  yellowiflh 
quartz.  (Bjsuce.) — Also  8  miles  from  Baltimore,  with  white  augite 
in  dolomite ; — also  about  20  miles  from  Baltimore,  on  die  Torfc  and 
Lancaster  road,  in  the  primitiye  limestone,  which  contains  necronite 
and  fetid  quartz.  (HArDEN.J-^ln  JMai&are.— In  Fmnsflvamm,  Chester 
County,  at  I^ondon  Grove,  its  crystals  are  imbedded  in  grandir 
limestone,  and  associated  with  the  silico-calcareous  oxide.  (Cowmjd,) 
•—Also  in  Delaware  County,  its  crystals  have  been  found  adheriif 
to  an  insulated  mass  of  smoky  quartz,  or  even  penetrating  thnmijk 
the  mass.  (Cloud,) — ^Also  at  East  Marlborough,  either  kiose  in  tke 
soil,  or  imbedded  in  limestone ;  it  has  a  high  metallic  lustre,  anJ  is 
associated  with  ferruginous  oxide  of  titanium.  (jEssup.)'^\n  JV>v 
Jersey^  Bergen  County,  near  Schuyler's  copper  mines,  in  an  insulated 
mass  of  bluish  quartz ;  the  crystals  are  hexaedral  prisms  with  rounded 
summits,  of  a  steel  gray  color,  with  a  strong  metallic  lustre.  (Beuce,) 
In  JVIsw  Fork,  near  Kingsbridge,  on  the  island  of  New  York,  this 
Oxide  is  disseminated  in  veins,  which  traverse  primitive  limestone, 
and  which  are  composed  of  fetid  quartz,  feldspar,  mica,  and  limestone. 
It  occurs  amorphous,  or  in  small,  quadrangular,  prismatic,  semitnms- 
parent   crystals,  which  are    sometimes  geniculated,  and  sometioei 
acicular ;  its  color  varies  from  dark  blood  red  to  a  light  red— «ko  on 
Hudson's  river,  it  occurs  both  crystallized  and  amorphous,  of  a  dark 
grayish  red,  with  a  strong  metallic  lustre,  and  translucent  at  the 
edges  ;  its  gangue  is  carbonate  of  lime.   (Bmuce.) — In  Connediciiit 
near  New  Haven. — Also  at  Oxford,  in  large  geniculated  crystals  io 
mica  slate.  (Silljman,) — Also  at  Litchfield,  sometimes  reticulated 
on  mica.  (Brace,) — In  Massachusetts,  Hampshire  County,  at  Wor- 
thington,  in  prismatic,  striated  crystals,  imbedded  in  a  white  quart!) 
which  is  said  to  occur  in  hornblende  slate.  (Bruce.)''^KIso  at  Lejden» 
in  loose  masses  of  quartz  and  tremolite ;  its  crystals  are  four  or 
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eight-sided  prisms,  deeply  striated,  sometimes  acicular,  and  sometimes 
geniculated;  its  colors  vary  from  blood  red  to  deep  brownish  red. 
(Hitchcock,)  This  locality  famishes  fine  specimens,  sometimes  as 
large  as  the  finger. — Also  in  Maine,  at  Topsham. 

The  LiguriU,  from  the  mountains  of  Liguria,  is  said  to  be  a  variety 
of  this  Oxide. 

SpBcifis  2.    FERRUGINOUS  OXIDE  OF  TITANIUM. 

Htsne  0Kid§  ftniftrc.  Hmig.     Tituie  Mftiufcaniteb  Brwfigtdart. 

Its  color  is  black,  often  grayish  or  iron  black,  and  sometimes 
brownish  black ;  and  it  is  perfectly  opaque.  It  occurs  in  masses  of 
moderate  size,  and  in  angular  grains,  which  are  frequently  rounded 
or  flattened,  and  possess  very  little  external  lustre.— It  has  also  been 
•ctoerved  in  prismatic  crystals.  * 

Its  fracture  is,  in  most  cases,  imperfectly  foliated  in  one  direction^ 
while  in  other  directions  it  is  more  or  less  conchoidal  or  uneven ;  its 
lustre  is  glistening,  and  almost  metallic.  In  some  specimens  the 
texture  is  compact.—- It  has  often  the  hardness  of  feldspar.  It  is  easily 
broken;  and  its  specific  gravity  lies  between  4.27  and  4.67.  it  often 
has  a  feeble  action  on  the  needle,  and,  when  reduced  to  powder,  it  is 
usually  moved  by  the  magnet 

(Oiemieal  aharacUrs.)  With  the  exception  of  one  variety,  it  is 
infusible  by  the  blowpipe*  It  appears  to  be  essentially  composed  (rf* 
the  oxides  of  titanium  and  iron ;  but  the  proportions  are  extremely 
various,  and  it  sometimes  embraces  other  substances.  In  fact,  it 
appears  to  pass  by  imperceptible  shades  into  magnetic  iron  sand,  of 
which  some  well  characterized  varieties  contain  from  5  to  15  per  cent 
of  the  oxide  of  titanium. 

It,  however,  differs  from  magnetic  iron  sand  by  never  possessing  a 
strong  magnetic  power,  and  by  being  sometimes  entirely  destitute  of  it. 

Several  varieties  have  received  distinct  names. 

Var,  1.  MENAOHANiTE.*  KiRWAV,  Jamesov,  Its  color  is  grayish 
or  iron  black,  and  remains  unaltered  in  the  streak.  It  is  feebly 
attracted  by  the  magnet ;  and  may  be  easily  scratched  by  steel.  It 
occurs  in  opaque,  small,  rounded  grains,  which  have  a  glimmering 
surface,  and  sometimes  resemble  gunpowder. 

A  specimen  from  Cornwall  yielded  Klaproth  oxide  of  titanium 
45.25,  magnetic  oxide  of  iron  51.0,  siiex  3.5,  oxide  of  manganese  0.25. 
In  another  from  Botany  Bay,  Chenevix  found  oxide  of  titaniunr  40, 
oxide  of  iron  49,  silex  11. 

It  is  less  hard  than  magnetic  iron  sand. 

"Meoakan.  Werner.    Le  Mfiwlomtee.  Brechma,    THaaciifnitaa  Houemawu     McMclUiiiit«. 
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(Localities.)  This  Tarietj  was  first  found  in  the  Tallej  ^Mamdian, 
in  Cornwall ;  and  hence  its  name.  It  there  occurs  ia  the  bed  of  a 
rivulet  in  t)ie  form  of  sand,  mingled  with  grains  of  quartzw— -In  liguria, 
its  grains  are  imbedded  in  mica  slate.  (Prof.  Viyiavu) 

2.  NioRiNE.*  diKiN,  Fhjllips.  It  is  fouud  in  grains  or  rolled 
pieces,  whose  color  is  black  or  brownish  black ;  and  hence  its  name.  Ita 
streak  is  yellowish  brown.  It  is  scarcely,  if  at  all,  affected  by  the  magnet 

In  a  specimen  from  Transylvania,  Klaproth  found  oxide  of  titanium 
84,  oxide  of  iron  14,  oxide  of  manganese  2.  But  in  another  from  the 
Uralian  Mountains,  Lowitz  found  oxide  of  titanium  53,  of  iron  47. 

(Localities.)  At  Ohlapian,  in  Transylvania,  it  occurs  in  aUoviil 
earths,  and  is  mixed  with  the  red  oxide  of  titanium,  garnets,  cjraute,  Ik. 
and  with  fragments  of  granite  and  gneiss.— Also  in  the  island  of  CejhMk 

3.  isERiNE.t  Jameson.  This  vaiiety  also  occurs  in  grains  or  peb- 
bles ;  and  its  color  is  iron  or  brownish  black,  both  in  the  mass  and 
in  its  streak.  It  is  not  easily  scratched  by  a  knife ;  and  its  fracture 
is  conchoidal  in  all  directions.  Its  lustre,  either  strong  or  snly 
glistening,  is  somewhat  metallic.»-It  is  very  feebly  magnetic 

According  to  Jameson,  it  melts  by  the  blowpipe  into  a  UackiA 
brown  glass.  A  specimen  from  the  river  Don,  analyzed  faj  Thomssn, 
yielded  oxide  of  titanium  48,  oxide  of  iron  44,  oxide  of  uranium  4  ;«96L 
The  uranium  sometimes  equals  10  per  cent,  and  is  sometimes  absent 
In  a  specimen  from  the  Riesengeberg,  Klaproth  found  oxide  of  titaoinm 
£8,  of  iron  TS ; — and  in  another  from  Franconia.  oxide  of  titanium  22, 
of  iron  78. — Many  specimens,  referred  to  Iscrine,  appear  to  be  tita- 
nifei'ous  oxide  of  iron. 

f  Localities.)  This  variety  was  first  found  at  the  base  of  the 
Riesengeberg  in  Bohemia,  near  the  river  Iser ;  and  hence  its  name. 
It  is  there  disseminated  in  sand,  which  appears  to  have  orig^iated 
from  granite. — In  Scotland,  in  the  bed  of  the  river  Don,  with  magnetic 
iron  sand ;  and  also  in  gneiss  in  the  same  country. — In  England,  on 
the  banks  of  the  Mersey,  opposite  Liverpool,  with  magnetic  iron  sand. 
(Geological  remarks. J  It  appears  from  the  preceding  details, 
tnat,  although  this  Oxide  has  most  frequently  i>een  found  in  alluvial 
earths,  it  probably  belongs  to  primitive  rocks,  from  the  disintegration 
of  which  it  has  proceeded. 

In  tlie  United  States.  In  South  Carolina,  vt  occurs  in  Union 
Distiict. — In  Virginia,  near  Richmond  ;  it  is  sometimes  compact,  and 
sometimes  granular,  and  is  associated  with  the  red  oxide  of  titanium. 
(Bruce.) — \n  Pennsylvania,  at  East  Marlborough,  in  the  fissures  of 
limestone  with  calcareous  spar  and  quartz;  it  occurs  both  massive, 
and  in  crystals,  often  cylindrical,  longitudinally  striated,  and  some- 

*  Nigjin.  fVerner.  t  Iieria.  Hrener.   iKriae.  JiUn,  PkiO^. 
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tnnes  terminated  bj  a  four-sided  pyramid,  whose  faces  are  inclined  ta 
the  isides  of  the  prism  at  about  59^  30' ;  it  is  Mack,  both  in  mass  an 
powder,  and  acts  veiy  feebly  on  the  needle.  (Jess  up. J — In  JWicr 
Jersey^  it  is  said  io  occur  at  Sparta. 

JPPSNDIX  TO  FBRBUGISOUS  OXIDE  OF  TITANIUM. 

CaiCHTONiTE.  Jameson. 

Cnitomte.  Bmrtuiu 

It  occurs  in  small,  opaque  crystals,  whose  lustre  is  splendent,  and 
somewhat  metallic.  Their  form  is  usually  a  very  acute  rhomb  with 
angles  of  about  IS*'  and  162°.  Two  opposite  solid  angles,  forming  the 
summits  of  this  rhomb,  are  sometimes  truncated,  or  even  replaced 
by  more  than  one  face. 

Its  color  varies  from  steel  gray  to  velvet  black.  Its  structure  is 
more  or  less  foliated  in  one  direction  ;  and  its  fracture  is  uneven  or 
Gonchoidal.    It  is  harder  than  fluate  of  lime,  but  does  not  scratch  glass. 

It  is  with  difficulty  fusible  by  the  blowpipe.  According  to  Berze- 
lius,  it  is  composed  of  oxide  of  titanium  and  of  iron  in  nearly  equal 
proportions. 

•  It  has  been  found  near  Oisans  in  France,  in  veins,  which  traverse 
primitive  rocks,  and  contdn  the  octaedral  oxide  of  titanium. 

Its  name  is  in  honor  of  Dr.  Crichton  of  Petersburg. 

Speciss  3.   STLICOCALCAREOUS  OXIDE  OF  TITANIUM. 

Tituie  siliceo-calcaire.  Hauy,  Gelb  Memkan'Crs  and  Bnim  Menakan-erx.  Werner,  Titane  Nigrine^ 
Mr^ngniart,  LeNifrine.  Bnehant.  Calcareo^iaeouttilaiiitieore.  Kirwrnn,  Prinoatie  Titamum 
or^  Jamefn.    Sphen.  Hatumaun-    Sphene.  AMil.  PMUifit. 

This  ore,  which  has  nothing  of  a  metallic  aspect,  presents  a  con- 
siderable variety  of  colors,  most  of  which,  however,  may  be  referred  to 
brown  or  yellow.  Thus  it  is  sometimes  a  deep  chestnut  or  clove  brown, 
bair  brown,  yellowish  or  reddish  brown,  or  even  violet  or  blackish 
brown  ;  sometimes  it  is  yellow  of  different  shades,  as  Isabella,  sulphur, 
or  wax  yellow,  yellowish  gray  or  yellowish  white ;  and  sometimes  it  is 
grass  green,  greenish  or  grayish  white,  or  bluish  gray.  Its  powder  is 
grayish  or  yellowish  whiter — It  is  opaque,  or  translucent,  sometimes 
at  the  edges  only,  and  sometimes  the  paler  crystals  are  transparent. 

Its  structure  is  more  or  less  distinctly  foliated  in  two  directions ; 
its  fracture  is  imperfectly  conchoidal  or  even ;  and  its  lustre  is  shining 
or  glistening,  and  a  little  resinous. — It  usually  scratches  glass ;  but, 
though  easily  broken,  is  with  some  difficulty  reduced  to  a  fine  powder. 

its  specific  gravity  varies  from  3.23  to  3.60.  One  variety  is  rendered 
electric  by  heat,  and,  as  is  usually  the  case,  exhibits  both  electricities. 

This  Oxide  sometimes  occurs  in  small  amorphous  masses,  or  in 
irregular  grains,  and  very  often  presents  itself  in  crystals,  whose 
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primitiTe  fiicm  appean  to  be  an  obtate  oetaadnn,  r  nwmatil  «f  ti 
foar-aided  pynuDiida  wfth  rhombic  baaea.  Nine  or  toft  wraiidai 
forma  have  boen-obaanred* 

It  aometimea  praaenta  tho  primitive  firm  wiCk  two  edgea  aa  cac 
pynunid  trancated*  But  ita  more  coauaon  ferm  ia  aa  oMiqia  aai^i 
four-sided  prism,  whoae  extremitiea  naoallj  eidifliit  a  gnmkmt  or  ki 
number  of  fiices,  oUiqne  to  the  asds ;  the  obtuae  aogle  of  Haa  pria 
is  about  136^  50'^— Sometimaa  this  priam  ia  bayelled  at  each  atU— it 
(PI.  y»  fig.  34.)  bj plaiiea,  atanding.  oa  the  obtuae laftaial  adgeaof  tl 
prism,  and 'meeting  each  other  at  an  aii|^  of  60°^— SfMaotpaaa  Ibe  pn 
ceding  form  is  also  boTelled  on  the  solid  ang^es^  fbnMd  bj  tka  acil 
lateral  edges  at  the  base  (PL  V.  fig.  35.}»  and  the  befellii^ 
pan^lel  to  the  sides  of  the  primitive  octaJadron^— Boiaetumea  taa 
solid  angles  of  the  prism,  one  at  each  baae  and  diagoaallj  oppuaM%  u 
obliquelj  bevelled  (PL  V,  fig.  36.) ;  ao  that  the  priam  becoBMO  ftm^Mlw 
bj  triednd  pyramidai"  Sometimea  the  priam  ia  tmncated  oa  tka  Ibi 
aolid  angles,  where  the  obtuse  lateral  edgea  meet  the  baae.  (FL  T*  i^ 
37.) ;  in  addition  to  which  the  aolid  ani^es^  fiMmed  hj  the  acuta  oiga 
at  the  base,  are  alao  sometimea  beveUed.f-*In  fine^  thia  prima 
becomes  hexaedral  $— 4uid  sometimea  it  appeara  witiioat  aaj 
or  bevelment  (PL  Y,  figi  3S.) 

The  crystala  are  aometimea  laigQ,  and  aoaMlimea  vary  imaD;  aal 
aomeof  them  are  much  compressed  or  flattened  i  tkalaaba  of  Ifcsi 
aurfiu^e  is  sometimes  very  strong; 

In  some  instances  two  crystals  are  so  applied  to  eadi  olher  bj 
their  lateral  fiices,  as  to  form  a  projecting  edge  on  one  aide,  and  a  small 
thannd*  on  the  other.     Sometimes  four  crystala  are  tbua  grsapsd 

The  crystals,  which  are  thus  united,  become  electric  by  hmtgui 
their  two  summits  possess  opposite  electricities. 

(Chemical  chdraeUn.)  On  charcoal  befire  the  Uowpipi^  it  ii 
partially  and  difficultly  fusible  into  a  dark  brown  eaaauL  h  a 
speciBMU  from  Passau,  Klaproth  found  oxide  of  titanium  33^  sileK  3% 
lime  33  ;aBl01.  A  brownish  specimen  from  Arendal  jmlded  MBpaA 
oxide  of  titamum  58,  silex  22,  lime  2a 

(IHOuutm  dioracUn.)  It  differs  from  epidote  and  actjasliti 
in  its  crystalline  structure^— From  the  red  oxMe  of  titanium  it  may 
be  distinguished  by  the  form  of  its  crystah^  or  ita  infierior  hardaeay 
or  color.^-It  is  less  hard,  and  less  heavy,  than  the  oodde  of  tin. 

(GeologUal  sttiMtioa  otid  LoeaUtiei.)  This  species  haa  been  kni 
chiefly  in  primitive  rocks,  in  which  it  is  sometimes  so  di8aeBUBafted,as 
to  form  almost  a  constituent  part  At  Passau,  in  Bavaria*  it  is  dissoa- 
inated  in  sienite^— In  Norway,  at  Arendal,  &c.  it  occura  in  graattebaad 
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in  those  primitiye  aggregates,  which  contain  beds  of  magnetic  iron  ;  it 
is  sometinies  associated  with  augite,  wernerite,  epidote,  hornblende,  &c. 
^-Near  Nantz,  in  France,  it  occurs  in  granite  with  hornblende. — Near 
Andemach,  it  is  in  yerj  small,  yellowish  crystals,  disseminated  in 
aand. — ^Near  Dissentis,  on  Mount  St  Gothard,  it  occurs  in  channelled 
groups  on  granite,  with  chlorite- and  crystals  of  adularia.  The  titanium 
from  this  locality  is  electric  by  heat — In  Scotland,  in  the  hills  of 
Galloway,  and  in  Ben  Nevis^  &c.  in  stenite. 

In  the  United  States*  In  Maryland,  at  Petapsco  Falls,  10  miles 
from  Baltimore,  its  crystals  are  disseminated  in  granite ;  and  at  the 
Bare  Hills  in  feldspar.  (Gilmor.) — In  Femtsylvania,  near  the  Falls 
of  the  Schuylkill,  5  miles  from  Philadelphia,  in  granite  or  gneiss,  or 
in  veins  of  quartz,  which  traverse  these  rocks ;  (Wistbr.) — also  at 
London  Grove,  in  Chester  County,  in  granular  limestone,  which  also 
contains  crystals  of  the  red  oxide  of  titanium  and  of  yellow  tourmaline. 
(CosRAD.J'^AXw  near  Philadelphia,  at  the  end  of  the  canal  road,  in 
m  quarry  of  hornblende  rock ;  it  is  sometimes  in  dull,  wax  yellow 
octaedrons,  truncated  on  the  obtuse  angles.  (Lea.) — In  JV%ir  Jersey, 
at  Newton,  in  Sussex  County,  in  small,  semitransparent,  yellowish, 
rhomboidal  prisms,  imbedded  in  lamellar  carbonate  of  lime  with 
graphite ; — ^also  at  Wantage,  in  the  same  County,  in  yellow,  flat, 
rhomboidal  prisms,  terminated  by  triedral  summits;  these  crystals, 
sometimes  transparent,  are  imbedded  in  an  aggregate  of  hornblende 
and  feldspar,  which  constitutes  a  vein,  traversing  a  granitic  mountain. 
(Bruce.) — In  Mw  Fork,  at  Ringsbridge,  in  small,  rhomboidal  prisms 
with  diedral  summits,  of  a  light  dove  color,  in  primitive  limestone ; — 
also  on  Staten  island,  near  Fort  Richmond,  in  yellowish  gray  crystals, 
sometimes  large,  in  a  gangue  of  feldspar  and  dark  green  hornblende ; 
— also  near  Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  horn- 
blende ^— also  near  Lake  George,  in  clove  brown  crystals,  in  an 
aggregate  of  feldspar  and  hornblende  with  graphite ; — also  at  Ticon- 
deroga,  in  lai^,  yellowish  gray,  rhomboidal  prisms  with  diedral 
summits,  in  feldspar  with  hornblende  and  graphite.  The  specimens 
from  Staten  island,  discovered  by  Drs.  Prince  and  Bloodgood, — ^from 
Peekskill,  discovered  by  Dr.  Langstaff, — and  from  Ticonderoga, 
discovered  by  Col.  Gibbs,  are  said  greatly  to  resemble  those  of  the 
same  oxide  from  Arendal  in  Norway.  (Bruce,  See  Min.  Joum.  v.  i.) 
•—Also  near  West  Farms,  in  very  small,  reddish  brown,  oblique-an^ed, 
four-sided  prisms,  generally  bevelled  on  the  obtuse  solid  angles,  in  % 
compact  feldspar.  (Pierce  ^  Tor  ret,) 

The  Semeline  from  Andemach  is^  said  to  be  a  variety  of  this 
Oxide* 
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It  is  9immi  always  crysUtlized  in  acote»  elmgffted  octacdmu 
consistiiig  of  two  pyramids*  whose  &ces  are  isosceles  tMbaa/jbt^  an 
whose  bases  are  squares.  Hie  sides  of  tiiese  pyramifliaie  iadSam 
at  the  commoii  base  at  an  angle  of  IST^  10';  and  Ait  phne  u|^d 
the  summits  are  each  40^  8^  The  former  ang^e»  Accordiiig  to  PUOpi 
is  136^  47' •  This  is  the  primitiTe  form«  and  is  £viriUe  in  iffmtii« 
parallel  to  all  the  sides,  and  to  the  common  basOb  thus  imly^fiHii  Ai 
form  of  the  intq;rant  particles. 

Sometimes  the  summits  of  the  octaedron  are  f mnr  atrd  aniM  limii 
ihey  are  replaced  by  four  triangular  fiu^es  (PI.  ▼»  fig.  S9*)»  sfaiMiii^  m 
the  sides  of  the  pyramid,  in  addition  to  which  the  comnokpn  hate  of  fk 
two  pyramids  is  sometimes  truncated ;— in  some  casea^  the  amusils  d 
the  octaedron  are  replaced  by  rig|ht  triangular  faces^— IW  ctystab 
are  small ;  their  snrfiice  has  a  strong  lustre*  and  is  sometiaieB  markai 
with  feeble  transverse  striae. 

Its  colors  are  blue  of  various  shades,  sometimes  indigo  or  UaciMk 
blue,  brown  or  Uackish  brown,  and  sometimes  pass  to  dark  ml&hsr 
yellowish  brown*  Those  varieties,  which  appear  dark  brown  in  Mrtn 
positions,  exhiUt  a  metallic  gray,  when  favonUy  utuated  to  idhct  Iks 
light  By  transmitted  light,  it  often  appears  greenish  jeDow.  It  ii 
opaque,  or  translucent,  and  sometimes  nearly  transparent 

This  ore  of  titanium  is  easily  broken ;  and  its  fracture  is  Misled  with 
a  strong  lustre,  nearly  metallic,  or  somewhat  adamantine,  it  scratchei 
glass ;  has  a  specific  gravity  of  3.85 ;  and  is  a  conductor  of  dectridfj. 

(Chemical  characters.)  Before  the  blowpipe  it  is  infusible  by  itMlf. 
"U'ith  borax  it  is  fusible  into  a  glass,  whose  color  varies  accordiiy  fs 
the  degree  of  heat,  and  the  quantity  of  borax  employed.  Tlnu^  with 
an  equal  quantity  of  borax,  the  glass  is  often  emerald  green,  and,  oa 
cooling,  crystallizes  in  needles ;  but,  with  a  greater  quantify  of  boni, 
a  hyacinth  red  or  reddish  brown  glass  is  obtained,  which  passes  to  Use 
or  white,  or  again  returns  to  reddish  brown,  according  to  the  degree 
of  heat  By  the  analysis  of  Vauquelin,  it  is  nearly  a  pure  oxide  of 
titanium,  sometimes  containing  a  little  silex. 

It  is  distinguished  from  minute  crystals  of  the  sulphuret  of  zincbf 
its  greater  hardness  and  crystalline  form. 

(localities.)  This  is  a  very  rare  mineral.  It  was  first  observed  ia 
Oisans,  in  Dauphiny,  where  it  occurs  in  veins,  which  traverse  granite 
and  other  primitive  rocks,  and  is  associated  with  quartz,  fddspsr, 
chlorite,  and  axinite. — In  New  Castile,  it  occurs  in  granite.  (Lvcjs.) 
— In  Norway,  it  has  been  found  in  cavities  in  transition  limestone^^At 
St.  Gothard,  Switzerland,  it  is  associated  with  rose  red  fluate  of  llsiei 
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GENUS  XXill.    VBJJ^IUM. 

Metallic  Uranium  is  obtained  with  great  difficultj^  and  its  proper- 
ties have  been  but  little  examined.  According  to  Kiaprotli,  its  color 
is  a  dark  gray  with  a  metallic  lustre*  It  has  a  fine  granular  texture. 
Its  specific  gravity  is  8.1,  or,  according  to  Bucholz,  9UX). 

This  metal  is  very  difficultly  fusible.  Its  oxide  is  soluble  in  diluted 
nitric  acid,  affording  a  yellowish  solution,  from  which  prussiate  of  potash 
throws  down  a  deep  brownish  red  precipitate,  while  that  with  the  pure 
alkalis  is  lemon  yellow.  With  tincture  of  galls  it  yields  a  small 
quantity  of  a  blackish  jprecipitate ;  but,  on  the  addition  of  an  alkali, 
the  precipitate  is  copious  and  chocolate  brown. — ^To  the  enamel  on 
porcelain  this  oxide  imparts  a  deep  orange  color. 

It  was  called  Uranium  by  Klaproth,  its  discoverer,  in  allusion  to 
the  name,  given  by  the  German  Astronomers  to  the  planet  Herschel, 
and  derived  from  the  Greek  •v^«f«(. 

Species  1.    BLACK  OXIDE  OF  URANIUM. 

UnmeoxidDlf.  Hmqr*  Bmtgniartt  .Pecben.  Werner*   Pitehore.  Jamesem,    L^UnuMiMir.  Breehant. 
Siilpliimtcd  Ufmnite.  JICinMtii.   Fedmrui.  Hautmantu   Pitdi  Blende.  AikiiL  PhUUpt, 

The  color  of  this  rare  ore  b  black,  often  brownish,  bluish,  or 
grayish  black ;  and  its  powder  has  the  same  color,  as  the  mass.  It  is 
perfectly  opaoue.    Its  specific  gravity  lies  between  6.37  and  7.50. 

It  is  usually  in  amorphous  masses,  whose  fracture  is  imperfectly 
conchoidal  or  uneven,  and  somewhat  shining  with  the  lustre  of  pitch 
or  resin.  Sometimes,  however,  its  structure  is  granular,  or  slaty  in 
one  direction ;  or  its  masses  may  be  said  to  be  cobposed  of  lamellar  or 
granular  concretions.  It  is  sometimes  globular  or  reniform.  It  may 
without  difficulty  be  scnitched  by  a  knife.  It  is  a  conductor  of  electricity. 

(Chemical  characters.)  It  is  infusible  by  the  blowpipe.  It  dissolves 
in  nitric  acid  with  a  disengagement  of  nitrous  gas,  and  yields  a  yellow- 
ish solution.  A  specimen  from  Joachimsthal  yielded  Klaproth  uranium 
slightly  oxidated  86.5,  sulphuret  of  lead  6.0,  magnetic  iron  2.5,  silex  5.0. 

(Distinctive  characters*)  Its  high  specific  gravity,  its  fracture,  and 
the  black  color  of  its  powder  distinguish  it  from  blackish  sulphuret  of 
zincd — It  is  heavier  than  chromate  of  iron,  and  does  not,  like  that  ore, 
communicate  to'  borax  a  green  colore— Its  fracture  and  the  color  of  its 
powder  distinguish  it  from  thrferr^inous  oxide  of  tungsten. 

(C^logicalsitutatian  and  Localities.)  This  Oxide  of  uranium  is  found 
in  small  masses,  disseminated  in  metallic  veins  in  primitive  rocks,  and 
accompanying  the  sulphurets  of  lead,  copper,  silver,  pyritpus  copper* 
native  arsenic,  ores  of  cobalt,  &c.  sulphate  of  bary tes,  carbonate  of  lime, 
indurated  clay,  &c.  It  is  also  associated  with  the  green  oude  of  uranium. 

It  has  been  found  at  Joachimsthal  in  Bohemia;  Schneeberg,  &c.  in 
Saxony;  Kongsberg  in  Norway ;  andmCorawaU. 

90 
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Bpecims  2.    GREEN  OXIDE  (ff  URANIUM. 

Utane  oxU6«  ffouy.  A^vatett   UxMDMXjd*  Bawmom* 

The  colors  of  this  Oxide  vary  from  emerald  or  grass  green  to  yel 
lowish  green»  yellowish  brown,  and  yellow  of  different  shades.  Indee 
the  same  crystal  is  sometimes  partly  green  and  partlj  yellow.  It  i 
sometimes  crystallized,  and  sometimes  amorphous.  Its  specific  gravit 
lies  between  3.12  and  d.SO.  It  is  brittle,  easily  scraped  by  a  knifi 
and  is  sometimes  friable. 

In  nitric  acid  it  dissolves  without  eflTervescence,  yielding^  whe 
pure,  a  lemon  yellow  solution,  if  the  acid  be  saturated.  It  usoall; 
decrepitates  before  the  blowpipe,  but  is  infusible.  In  a  green  speciniei 
from  Cornwall,  Gregor  found  oxide  of  uranium  74.4,  water  15^,  oxidi 
of  copper  8.£;ss98.  In  a  specimen  from  Autun,  Berzelius  found  oxidi 
of  uranium.  72.15,  water  15.70,  lime  6.87,  oxides  of  tin  and  man^en 
with  silex  and  magnesia  1.55,  gangue  2.50. 

Var»  1.  CRYSTALLIZED  GREEN  OXIDE  OF  URANIUM.*  Its  ordinafy 
colors  are  emerald  or  grass  geen,  yellowish  green,  greenish  w  sulphur 
yellow.  It  is  more  or  less  translucent,  or  even  transparent,  and  has 
often  a  strong  external  lustre. 

The  primitive  form  of  its  crystals  is  a  rectangular  prism  with  square 
bases ;  and  it  sometimes  presents  tliis  form,  either  perfect,  or  tmocated 
on  the  terminal  edges,  or  on  the  solid  angles,  or  on  all  the  edges.   It 
frequently  appears  in  small  rectangular  laminae,  or  in  tabular  ciTstala. 
sometimes  elongated,  and  sometimes  converted  into  six  or  eight-sided 
tables  by  truncations  on  the  edges^— Sometimes  the  crystak  are 
octaedrons,  either  entire,  or  with  truncated  summits  ;  when  very 
deeply  truncated,  it  may  be  described  as  a  tabular  crystal,  bevelled  on 
its  narrow  faces. — Its  structure  is  foliated  ;  and  mechanical  dirision  is 
most  easily  efiected  in  the  direction  of  the  tenninal  planes  of  the  prism. 
In  some  cases  the  laminte  are  so  grouped  as  to  resemble  a  fin  or 
sheaf;  in  other  cases  they  are  irregular,  and  appear  like  mere  scales  or 
thin  plates  on  the  surface  of  otlier  minerals. — These  laminee,  when  sepa- 
rated, have  a  shining  and  somewhat  pearly  lustre,  and  are  easily  broken. 
(Distinctive  characters.)    It  much  resembles  green  mica ;  but  the 
laminae  of  mica  are  flexible  and  elastic,  while  tliose  of  uraniam  ire 
brittle,  and  do  not  bend ;  and  further,  mica  is  not  soluble  in  nitric 
acid. — The  solution  of  this  Oxide  in  nitric  acid  does  not  yield  a  blue 
precipitate  with  ammonia,  unless  in  small  quantity  from  tlie  accidentii 
presence  of  copper,  and  may  thus  be  distinguished  from  solutions  of  the 
green  ores  of  copper. — It  does  not,  like  muriate  of  copper,  communicate 
a  greenish  blue  color  to  flame. 

*  Unne  oxid^  raicac^.  Brongniart,     Uran  Glimraor.  Werner*    Pyraoudal  Uraniteb  Jtmat-''- 
L*Unuie  micac^  Brochant,   MicMcoiu  umUtic  ore,  Kinoan,   Unnitei  AUdn^  Fhill^r, 


OOLUMBIUM.  711 

(Oeological  situoHan  and  Localities.)  It  occurs  in  primitive  rocks, 
particularly  in  granite.  The  crystals  or  plates  are  usually  found  in 
the  fissures,  or  attached  to  the  surface,  of  the  accompanying  minerals. 
In  Cornwall  it  occurs  in  metallic  veins,  traversing  granite,  and  is  some- 
times associated  with  the  black  oxide  of  uranium,  red  oxide  of  copper, 
arseniate  of  iron,  wavellite,  &c. — In  Saxony,  at  Johanngeorgenstadt, 
&c.  its  crystals  or  lamiifte  sometimes  adhere  to  jasper  and  quartz.— 
In  Bavaria,  at  Bodenmais,  it  is  associated  with  feldspar  and  beryls— la 
France,  near  Autun,  and  also  at  St  Yrieix  near  Limoges,  it  is  in 
veins  traversing  granite. 

In  the  United  States  ;  In  Maryland,  it  occurs  near  Baltimore. 
(Oil  MOB.) 

SL  EARTHY  GREEN  OXIDE  OF  URANIUM.*  Its  color  is  yellow  of  dif- 
ferent shades,  as  sulphur  or  straw  yellow,  and  greenish  yellow.  The 
shade  of  green  may  often  be  brought  to  view  by  moistening  the  surface ; 
and  sometimes,  from  accidental  impurities,  tlie  yellow  is  mixed  with  a 
shade  of  brown  or  red. 

It  is  sometimes  in  the  state  of  a  powder,  forming  a  mere  crust ;  and 
sometimes  in  small  masses,  either  friable,  or  somewhat  indurated  with  an 
earthy,  imperfectly  conchoidal  or  uneven  fracture,  nearly  or  quite  dull. 

(Localities.)  It  most  frequently  accompanies  the  other  ores  of 
uranium ;  and  of  course  has  the  same  localities.— In  the  United  States, 
this  variety  is  said  to  exist  in  Maryland,  near  Baltimore. 

GENUS  XXIV.    COLUMBIUM.\    Hatchett. 

Columbium  may  be  extracted  in  the  state  of  a  white  oxide  from  its 
ores ;  and  this  oxide  may  be  reduced  by  a  strong  heat  into  a  globule 
moderately  hard,  with  a  metallic  lustre  at  its  surface,  and  a  dull 
grayish  black  fracture. 

The  color  of  its  Oxide  is  not  changed  in  a  red  heat,  nor  does  it 
communicate  any  color  to  borax,  when  fused  with.  it.  It  is  nearly 
insoluble  in  the  nitric^  muriatic,  and  sulphuric  acids.  Its  proper 
solvent  is  potash  or  crystallized  carbonate  of  potash.  When  fused 
with  eight  times  its  weight  of  carbonate  of  potash,  a  mass  is  obtained, 
which  is  soluble  in  water.  If  any  of  the  tliree  precediing  acids  be 
added  to  this  solution,  tlie  oxide  of  Columbium  is  precipitated,  and  is 
not  redissolved  by  an  excess  of  acid.  But  the  same  oxide,  if  not 
permitted  to  become  dry,  is  entirely  dissolved  by  the  oxalic,  citric,  or 
tartaric  acid.  Tincture  of  galls  produces  an  orange  colored  precipitate 
in  solutions  of  this  oxide,  provided  there  be  no  excess  of  alkdli,  or  of  the 
oxalic,  citric,  or  tartaric  acid.    Any  excess  of  the  three  last  mentioned 

*  Urane  ouAk  terreox.  Bmty.   Unn  oeker.  fl^emer.  Baiumann,   Una  ochre.  Jameim.   PuU 
veraknt  Unuiite*  Mkin.         t  Tanttlora.  EUberg* 
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acids  should  be  removed  by  carbonate  of  ammonia.  Indeed  when  the 
tincture  of  galls  is  poured  upon  this  white  oxide,  recently  obtained  and 
still  moist,  an  orange  colored  compound  is  also  produced.  (Vollastos,) 

Specibs  1.    FERRUGINOUS  OXIDE  OF.  CQLUMBIUM. 


Tantakoxid^Arro-muifamritee.  ffoiry.   Tantalit.  EArAny.  Howmawk   Ttetik  Tiuiialiie.  Ar«v- 
nlart.   Pnunafie  TantaUnm  ore.  Jmnenn,   Colambitc  iiatchett,  PkUO^   Ttatalite.  Aikliu 

When  recently  broken,  its  color  is  dark  bluish  gray  or  nearly  iron 
black,  and  sometimes  brownish  black.  It  is  opaque ;  and  its  surface 
is  sometimes  chatoyant  Its  streak  and  powder  are  brown  or  even 
brownish  black.  It  gives  sparks  with  steel ;  and  its  specific  gra?itj 
appears  to  vary  from  7.95  to  5.92. 

It  occurs  amorphous,  or  in  small  masses  about  the  size  of  a  nut, 
which  appear  to  be  imperfect  crystals,  whose  form  is  that  of  an  oblique 
four-sided  prism,  sometitt^  truncated  on  the  lateral  edges,  or  bevelled 
act  the  extremities.  Some  specimens  have  an  imperfectly  foliated 
structure. — It  breaks  without  difficulty;  and  its  fracture  is  nneTen 
or  imperfectly  conchoidal,  with  a  lustre  more  or  less  shining^  and 
nearly  metallic^ — ^It  does  not  move  the  magnetic  needle. 

(C9iemicaleharacter8.J  It  is  infusible  by' the  blowpipe.  If  fti> 
ore  be  reduced  to  powder,  and  fused  with  five  times  its  weigfkt  of 
carboniate  of  potash  and  twice  its  weight  of  borax,  a  deep  green  mass 
is  obtained,  from  which,  diluted  muriatic  acid  extracts  the  iron  and 
manganese,  leaving  the  columbium  in  the  state  of  a  white  oxide.  A 
specimen  from  Sweden  yielded  Yauquelin  oxide  of  columbinm  85,  of 
irun  12,  of  manganese  8.  In  anotlier  from  Connecticut,  Mr.  Hatchett 
found  oxide  of  columbium  87,  of  iron  21.  In  a  Swedish  specimen, 
Berzelius  found  oxide  of  columbium  83.2,  of  iron  7.2,  of  manganese 
7.4,  of  tin  0.6;s=:98.4.  In  another  he  found  oxide  of  columbium  66.6, 
of  iron  10.6,  of  manganese  10.2,  of  tin  8.0,  tungstic  acid  5.8;sl01- 
Another  specimen  from  Connectimt  yielded  Wollaston  oxide  of 
columbium  80,  of  iron  15,  of  manganese  5. 

(Ij)calUies,)  The  Ferruginous  oxide  of  columbium  has  occurred 
in  but  few  places.  In  Sweden,  in  the  parish  of  Kemito  in  Finland, 
it  is  imbedded  in  a  granitic  vein,  traversing  gneiss.  At  Brodbo  and 
Finbo,  it  occurs  in  granite. — In  Germany,  at  Bodenmais,  its  structure 
is  more  distinctly  foliated  than  usual. 

In  the  United  States :  in  Connecticut,  near  New  London ;  but  its 
precise  situation  is  not  known. 

(Remarks.)  It  appears,  that  only  a  single  specimen  of  this  Oxide 
fi  om  the  United  States  has  yet  been  observed.  This  specimen  was 
transmitted  by  Gov.  Winthrop  to  Sir  Hans  Sloane.  It  was  found  by 
Mr.  Hatchett  in  the  British  Museum  in  1801,  and  enabled  him  to 
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be.come  the  first  discoverer  of  this  new  metal,  which  he  named  Column 
bium.    The  ore  itself  has  been  called  columlnte. 

Soon  afterwards  Mr.Ekeberg,  a  Swedish  chemisji^  discovered  the 
white  oxide  of  a  new  metal,  to  which  he  gave  the  name  of  Tantalum. 
The  ore,  which  contains  it,  he  called  tantalite. 

About  the  year  1809,  Dr.  \¥ollaston,  having  obtained  specimens 
of  the  Swedish  ore,  and  a  few  fragments  of  the  American  specimen, 
instituted  a  series  of  comparative  experiments.  The  result  was,  that 
both  ores  yielded  white  oxides  perfectly  similar  in  their  most  distin- 
guishing properties.  Five  parts  of  the  tantalite  yielded  him  white 
oxide  4.25,  oxide  of  iron  0.5,  oxide  of  manganese  0.2.  Five  parts  of 
the  columbite  afforded  white  oxide  4.0,  oxide  of  iron  0.75,  oxide  of 
manganese  0.25d — Hence  the  identity  of  Columbium  and  Tantalum 
appears  to  be  perfectly  established ;  and  the  priority  of  Mr.  Hatchc;tt's 
discovery  seems,  to  claim  for  this  new  metal  the  name  of  Columbium. 

Or.  Wollaston  remarks,  that  the  external  surface,  color  and  lustre 
of  the  fracture,  color  of  the  streak,  and  hardness  are  the  same  in  the 
Swedish  and  American  ores.  The  columbite,  however,  is  more  easily 
broken,  its  fracture  is  less  uniform,  and  its  specific  grarity  is  only  5,92, 
^hile  that  of  the  tantalite  is  7.95.  This  low  specific  gravity,  he  suggests, 
may  arise  from  the  state  of  oxidation,  or  from  the  existence  of.  cavities. 

According  to  a  notice  in  voU  ii.  of  the  Medical  Repository  (New 
Series),  the  American  specimen  from  New  London  was  found  near 
a  spring,  not  far  fropi  the  house  of  Gov.  AVinthrop. 

Species  2.    YTTRIOUS  OXIDE  OF  COLUMBIUM. 

TtntikoxiiKYttrifae.  Jbuy.   TnitaleTttrif9«i  BrmigrUart.    Tuertantal.  Ekeberg,    Tttrotftotatite. 
Bnehant,  Jdmsnn.  Jiktiu   Tttcrtantalit.  Haiumanru    Turocolnmbite.  FkUl^ 

Its  color  is  a  dark  metallic  gray,  or  nearly  iron  black,  anc^  some- 
times brownish  black,  or  yellowish  brown.  Its  powder  is  gray.  It  is 
opaque,  or  sometimes  translucent  at  the  edges.  It  is  less  hard  than 
the  preceding  species,  and  may  be  scratched  by  a  knife,  though  not 
very  easily.  Its  structure  is  more  or  less  distinctly  foliated,  and  its 
masses  are  sometimes  composed  of  granular  distinct  concretions.  Its 
fracture  is  uneven  or  conchoidal,  with  a  lustre  more  or  less  shining,  and 
either  metallic,  or  somewhat  resinous.  Its  specific  gravity  is  between 
5.13  and  5.88.    It  is  not  magnetic. 

This  mineral  occurs  in  grains,  thin  plates,  or  i;mall  masses,  often 
about  the  size  of  a  hazel  nut — ^It  is  said  to  occur  also  in  four-sided 
prisms,  either  rectangular  or  slightly  rhombic,  and  sometimes  truncated 
on  two  of  the  lateral  edges. 

Before  the  blowpipe  its  colors  become  lighter,  but  it  scarcely  melts. 
It  contains  oxide  of  columbium  51.8^  yttria  38.5,  tungstic  add  2.6, 
lime  3.3,  oxide  of  iron  0.5,  of  uranium  LI  ;=97.8.  (Berzelius.) 
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Its  specific  grayitj  is  usutllj  somewhat  less  than  that  of  flie  first  spe- 
cies, and  its  powder  of  a  lighter  color.— -It  is  heavier,  than  the  guiolinrte. 

This  mineral  is  foond  at  Ttterbj  in  Sweden.  It  is  imbedded  in  feld- 
spar, which  contains  gadolinite,  and  is  associated  with  quartz  and  nuca 
in  gneiss.  Also  at  Finbo  and  KorarfVet  in  granite— It  has  also  been  found 
in  Greenland  by  Gieseck^  in  rectangular  prisms  in  quartz.  (Allah.) 

GENUS  XXV.    CERIUM. 

Cerium  has  scarceij  been  seen  in  a  metallic  state,  and  the  charu- 
ters  of  the  pure  metal  are  almost  unknown.  According  to  VauqveliD, 
there  are  two  oxides  of  Cerium.  The  first  or  protoxide  is  white,  and 
soluble  in  acids,  yielding  colorless  or  pale  rose  colored  solutions.^— 
The  other  oxide  is  red,  and  dissolves  less  easily  in  acids.  In  mnriadc 
acid,  however,  even  when  cold,  it  is  soluUe  with  a  disengagement  of 
oxymuriatic  acid  gas ;  the  solution  is  pale  greenish  yellow.  (Mvmm jr.) 
—-Both  these  oxides  are  infusible  by  themselves,  and  their  fiisioo  is 
not  effected  even  by  the  addition  of  pure  alkalisw— Solutions  of  the 
salts  of  Cerium  are  decomposed  by  the  alkalis,  yielding  a  white  pre- 
cipitate, which  reddens,  when  heated.  Pkiissiate  of  potash  also  gives  a 
white  precipitate  in  saturated  solutions. 

This  metal  was  discovered  by  the  Swedish  chemists  Hifdnger  and 
Berzelius,  wh^  gave  it  the  name  of  Cerium^  in  allusion  to  that  of  the 
planet  Ceres. 

Several  ores  of  this  metal  have  been  observed ;  but  some  of  them 
occur  in  such  small  quantities,  that  their  properties  have  been  bat 
imperfectly  investigated. 

Species  1.    SILICEOUS  OXIDE  OF  CERIUM. 

Cerium  oxide  uiid&re.  Hauy,    Cent.  HiHnger  tr  BerxeUiu,    Cerium  Cerite.  Brrnigniart,    Ccntt* 

Jamet^n,  AMn.  PWUpi»     Cererit.  Hmamamu 

Its  color  varies  from  pale  rose  red,  or  flesh  red,  sometimes  with  a 
tinge  of  yellow,  to  brownish  red  or  even  brown.  Its  streak  is  grayish, 
but  its  fine  powder  is  often  nearly  reddish  gray.  It  is  opaque,  or 
sometimes  strongly  translucent.  It  scratches  glass,  and  gives  sparks 
with  steel,  but  not  easily. — It  is  amorphous,  and  has  a  compact  or  s 
fine  grained  texture ;  its  fracture  is  splintery  or  uneven  with  a  mod- 
erate lustre.     Its  specific  gravity  extends  from  4.48  to  4.98. 

( ChemictU  diaracters.)  It  is  infusible  by  the  blo^'pipe,  althougli 
it  becomes  friable,  and  assumes  a  bright  yellow  or  reddish  color. 
With  borax  a  globule  is  obtained,  which  is  greenish,  while  hot,  but 
colorless,  when  cold.  According  to  Vauquelin,  it  contains  oxide  uf 
cerium  67,  silex  IT,  oxide  of  iron  2,  lime  2,  water  and  carbonic  acid 
12.  Klaproth  obtained  oxide  of  cerium  54.5,  silex  S4.5,  oxide  of  iroa 
3.5,  lime  1.25,  water  5.0 ;« 98.75. 
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(LomtUii^*)  This  ore  is  found  in  the  copper  mine  of  fia&tnaes 
near  Ridderhytta  in  Sweden.  It  is  associated  with  pyrttous  cop|ier»  the 
sulphucets  of  moiybdena  and  bismuth^  mica,  hornblende,  &c.  in  gneiss. 

SPECIES  %    AliLANITE.     Thomson. 

This  mineral  occurs  massive,  and  in  oblique  four-sided  prisms  with 
ngles  of  lir*  and  63*^ ;— 4dso  in  six-sided  prisms,  sometimes  terminated 
^y  four-sided  summits.  It  is  brittle,  and  a  little  harder  than  glass. 
Its  fracture  is  conchoidal  with  small  cavities ;  ite  lustre  is  shining  and 
resinous,  a  little  metallic*  It  is  usually  opaque,  even  in  thin  fragments ; 
and  its  «(olor  is  brownish  black.  Its  powder  is  greenish  gray.  Its 
specific  gravity  varies  from  3.5  to  4.0. 

(C^iemiad  eharaeten.)  Before  the  blowpipi  it  froths,  and  is  con- 
verted into  a  blackish  scoria.  It  contains,  according  to  Thomson,  oxide 
€i  cerium  33.9,  silex  35.4,  lime  9.2,  alumine  4.1,  oxide  of  iron  25.4, 
volatile  matter  4.0;  es  11 2.0^— Like  the  preceding  species,  it  appears 
to  be  a  siliceous  oxide  of  cerium. 

Its  opacity  will,  in  most  cases,  serve  to  distinguish  it  from  gadolinite, 
of  which  thin  fragments  are  translucent  at  the  edges  with  a  green  light. 

(Localities.)    It  is  found  in  West  Greenland  in  granite.    It  was 

there  discovered  by  Prof.  Gieseck^,  but  first  designated  as  a  distinct 

species  by  T.  JUtan,  esq.  of  Edinburgh  ;  hence  its  name^ — ^It  also 

occurs  in  Sweden  at  Bastnaes. 

(Bemarks.)    The  Cerin  of  Hisinger  appears  to  be  a  variety  of  this 

species.    It  occurs  in  opaque,  brownish  black  masses,  either  compact  or 

lamellar,  whose  specific  gravity  is  3.8.    It  melts  by  the  blowpipe  into. an 

opaque,  black  globule ;  and  contains  oxide  of  cerium  28.19,  silex  SO'AT, 

aiumine  11.31,  lime  9.12,  oxide  of  iron  20.72,  of  copper  asr,  volatile 

matter  0^0  ;=»  100.78.  (Ht singer,)   It  is  found  at  Bas^iDaes  in  l^weden. 

.    The  Orihite  of  Berzelius  is  probably  an  impure  variety  of  this 

species.    It  occurs  in  straight  rays  or  layers ;  and  hence  its  name 

from  the  Greek  f  i«(.    It  resembles  the  gadolinite  in  external  aspect ; 

but  differs  in  fusibility.    It  contains  oxide  of  cerium  19.50,  silex  32.0, 

alumine  14.80,  lime  7.84,  oxide  of  iron  12.44,  of  manganese  3.44,  yttria 

3.44^  water  5.36 ;s:98.82.  (Berzelius.) 

It  occurs  at  Finbo,  near  Fahlun  in  Sweden,  in  a  vein  of  granite^ 
traversing  gneiss. 

The  Pyrortiiite  of  Berzelius  contains  25  per  cent,  of  carbon,  and 
takes  fire  before  the  blowpipe. — It  is  found  at  Rorarfvet,  near  Fahlun. 

Species  3.    FLUATE  OF  CERIUM. 
This  species,  recently  discovered  by  Berzelius,  has  occurred  in  very 
small  quantities^  and  is  but  little  known.   It  seems,  however,  to  present 
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MTeral  varictiles,  depending  on  the  ptoportidiis  of  its  ingredients,  or  tb 
ihtenhixture  of  foreign  substances. 

Var.  1.  NSUTUAL  or  dbutoflvatb  or  okaiXTM*  PmiLLirs,  fl 
occurs  in  six-sided  prisms,  or  in  plates,  or  in  amorphous  masses,  ind 
has  a  red  color  more  or  less  deep^— It  is  nearly  a  pure  flnate,  bat 
sometimes  contains  a  little  yttria  or  thorituu 

It  occurs  in  Sweden,  both  at  Brodbo  and  Finbo.  At  the  latter 
place,  it  is  found  in  granite,  or  in  a  rock  composed  of  quartz,  mica,  and 
albite,  and  associated  with  einerald  and  yttribUs  oxide  of  calumbnun. 

2.  8UBFLUATE  OF  OKRIUM.  Phillips.  It  is  jellow,  aud  resembles 
porcellanite.  It  contains  twice  as  mUch  oxide  of  cerium^  as  the 
preceding  yariety* 

3.  YTTRious  FLVATE  OF  OBRXUM.  It  ususllj  occuTS  in  nutfses,  not 
larger  than  a  pea,  and  easily  impressed  bv  the  naiL  Its  color  is  pale 
or  deep  red,  and  sometimes  yellow,  or  whiter— It  also  occurs  in  reddiflb 
brown  amorphous  masses,  which  sometimes  invest  gadolinite. 

It  is  found  at  Finbo  in  Sweden* 

JPPBNDJX  TO  FLU  ATE  OP  CSSIUM. 

%•    YiTRotBHrrE.    JjMssos.  Phillips, 


This  mineral  occurs  in  crusts,  and  in  small  amorphous  masses.  It  has 
an  imperfectly  foliated  structure,  and  a  glistening  lustre.  It  sciatchea 
fluate  of  lime,  but  yields  to  the  knife.  It  is  opaque ;  and  its  colors  are 
violet,  grayish  red,  and  grayish  white,  sometimes  all  minted  in  the 
same  mass.    Its  specific  gravity  is  3.45. 

It  is  infusible  by  the  blowpipe,  but  loses  its  color.  Its  fine  powder 
is  soluble  in  muriatic  acid,  forming  a  yellow  solution.  It  contains, 
according  to  Berzelius,  oxide  of  cerium  13.15,  yttria  14.60,  fluoric  acid 
S4.4C,  lime  47.77,  glucine  4.50;=  104.48. 

It  is  found  near  Fahlun  in  Sweden,  investing  quartz,  or  disseminat- 
ed in  it.    It  also  invests  the  pjTophysalite. 

GENUS  XXVI.    8ELEJ>riUM. 

This  metal  was  discovered  by  Berzelius  in  the  sulphur,  obtained 
from  pyrites  at  Fahlun  in  Sweden.  In  some  of  its  properties  it  resem- 
bles sulphur—- in  others,  tellurium.  Its  name  is  derived  from  the 
Greek,  v-tXnvn,  the  mooru 

Its  color  is  gray  with  a  metallic  lustre.  It  yields  to  the  knife,  is 
brittle,  and  afibrds  a  red  powder.  Its  specific  gravity  is  between  4.3 
and  4.6.    It  is  a  very  bad  conductor  of  caloric  and  electricity. 

Its  melting  point  is  not  far  from  212**.  While  cooling,  it  may  be 
drawn,  like  wax,  into  threads,  which,  by  reflected  light,  possess  a 
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metallic  lustre ;  but,  when  i^iewed  by  transmitted  light,  they  appear 
deep  red.  It  colors  the  flame  of  the  blowpipe  blue,  and  exhales  an 
odor,  supposed  to  resemble  that  of  horse  radish. 

No  ore,  of  which  Selenium  constitutes  the  base,  has  been  observed. 
The  seleniuret  of  copper,  and  cupreous  seleniuret  of  silver  have 
already  been  described. 

GENUS  XXVIL    CADMIUM. 

This  new  metal,  discovered  by  Stromeyer,  exists  in  several  of  the 
ores  of  zinc.  In  color,  lustre,  hardness,  and  ductility  it  resembles  tin. 
Its  specific  gravity  is  between  8.63  and  9.05. 

It  melts  below  a  red  beat  In  air  it  suffers  no  change ;  but  by  heat 
is  converted  into  a  brownish  yellow  oxide,  which  is  easily  reduced 
with  charcoal.  Its  solutions  in  acids  yield  with  sulphuretted  hydrogen 
a  bright  yellow  precipitate;  and  with  zinc  the  Cadmium  falls  in  a 
metallic  state. 

This  metal  has  been  obtained  in  small  quantities  from  the  sulphu- 
ret,  oxide,  and  carbonate  of  zinc. 


The  discovery  of  a  new  metal  by  Lampadius  in  an  ore  from  Tops- 
chau  in  Hungary  has  been  announced.  The  metal  has  received  the 
name  Wodanium,  and  the  ore  itself  is  called  Wodankies  or  Wodan 
Pyrites.  Stromeyer  has  recently  examined  a  specimen  of  the  same 
ore,  but  without  finding  any  new  metal.  He  obtained  arsenic  56.20, 
nickel  16.24,  iron  11.12,  sulphur  10.71,  cobalt  with  manganese  4.26, 
copper  0.74,  lead  0.53  ;»99.80. 
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INTRODUCTICW 

TO  TRB 

STUDY  OF  GEOLOGY. 


Section  1.     General  Remarks, 

1.  Modern  geolngj  constitutes  a  Terj  interesting  branch  of  natuil 
science.  Its  object  is  to  ascertain  the  arrangement  and  mutual  actioiH 
of  the  solid,  fluid,  and  aeriform  materials  of  the  earth.  To  elect  this 
object,  it  investigates  the  structure,  position,  direction,  and  relative 
situation  of  those  large  masses,  beds,  strata,  and  Teins  of  nuneials, 
which  compose  the  exterior  crust  of  t|MS  globe.  Its  researches  extend 
also  to  the  various  alterations  and  decompositions,  to  which  the  miiierd 
kingdom  is  subjected  bj  the  action  of  air,  electricity,  light;  iire,  and 
water.  These  changes  may  be  gradual  and  slow,  or  violent  and  sodden. 
They  are  in  part  effected  by  rains,  floods,  tides,  by  lakes  borstiiig  their 
bounds,  by  the  depression  of  land  near  seas,  by  the  fall  ef  mouDtunt, 
by  earthquakes,  volcanic  eruptions,  &c.* 

2.  The  study  of  geology  cannot  be  pursued  in  the  cabinet  It  is 
not  the  structure  of  a  single  specimen  nor  of  a  whole  rock,  that  must  be 
observed ;  the  examination  must  extend  to  the  structure  and  relations 
of  whole  mountains,  and  even  chains  of  mountains.  This  studj 
embraces  a  vast  number  of  facts,  extremely  diversified  in  their  nature, 
complicate,  and  often  very  difficult  to  investigate. — Hence  one  source 
of  the  various  geological  systems,  which  have  been  proposed.  Hence 
also,  it  is  obvious,  that  numerous  and  extensive  observations  must  be 
collected,  before  any  general  principles  can  be  deduced  and  received 
with  confidence. 

The  study  of  organic  remains  or  fossils  is  essential  in  geologicsl 
pursuits ;  and  hence  the  importance  of  a  knowledge  of  conchologj. 

3.  Some  of  the  obstacles  to  geological  investigations  arise  from  the 
interruption  or  mutual  intersection  of  tlie  strata,  and  from  the  difficuhj 
of  determining  the  nature  of  certain  rocks.  Others  proceed  from  the 
gradual  disintegration  of  minerals ;  or  from  the  more  powerful  action 
of  torrents,  earthquakes,  and  subterraneous  fires,  by  all  which  the 

*  See  tn  enumeration  of  lereral  important  and  exteniive  changes,  produeed  bj  naae  af  itt  akwt 
caqpes,  /omci oaV  Mlneralogjr,  t*  iii.    Aim  JamavrCt  Notes  on  Cuvia^t  EMaj-. 
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original  arrangement  of  rocks  is  more  or  less  disturbed,  and  their 
aspect  changed.    And  it  must  be  added»  that  other  obstacles,  often 
^j  no  means  the  least  formidable,  arise  from  the  undue  influence  of 
some  favorite  hypothesis,  warmly,  but  prematurely,  embraced. 

4.  It  is  not,  however,  to  be  supposed,  that  imperfect  and  premature 
theories  are  peculiar  to  geology.  They  arise  from  the  infant  state  of 
this  science,  and  undoubtedly  tend  to  promote  its  real  projgress,  as 
they  necessarily  produce  an  accumulation  of  facts,  for  the  purpose  of 
support  or  attack. 

5.  A  few  of  the  simple  minerals,  already  described,  exist  in  sufficient 
quantities  to  become  important  subjects  of  geological  inquiry.  But  most 
of  those  extensive  masses  or  strata,  with  which  geology  is  concerned, 
are  compound  minerals  or  aggregates,  composed  of  two  or  more  simple 
minerals,  mingled   in  various  proportions,  and  denominated  rocks. 

6.  We  have  seen,  that  a  correct  and  useful  classification,  or 
division  into  species  and  genera,  may  in  some  good  degree  be  effected 
in  simple  minerals.  But,  in  regard  to  rocks  or  compound  minerals,  the 
case  is  altogether  different.  These  rocks  are  composed  of  two  or  more 
simple  minerals,  united  in  various  proportions ;  and,  in  many  cases, 
different  rocks  pass  into  each  other  by  insensible  shades.  It  is  hence 
obvious,  that  they  cannot  admit  distinctions,  which  are  strictly  specific. 

7.  In  some  cases,  when  the  characters  of  two  rocks  are  viewed  in 
their  extremes,  they  appear  widely  different;  but,  when  examined  near 
the  point,  where  they  approach  each  other,  it  is  sometimes  almost  im- 
possible to  say  to  which  of  the  two  a  given  specimen  belongs.  In  many 
Tocks,  the  different  ingredients  are  easily  distinguishable  by  the  eye, 
while,  in  others,  they  are  so  minute  and  intimately  combined,  that 
they  can  scarcely  be  discerned  even  by  the  assistance  of  a  glass. 

8.  Advantage  may,  however,  be  taken  of  the  two  or  three  predomi- 
nating and  most  constant  ingredients,  or  of  some  one  ingredient,  which 
serves  as  a  basis  for  the  others,  to  establish  distinctions  between  these 
aggregates ;  and  thus  to  distribute  them  into  different  sorts  or  kinds  of 
rocks.  This  classification  of  rocks  has  been  effected  by  Werner  with 
as  much  accuracy,  perhaps,  as  the  nature  of  the  subject  permits,  in 
regard  to  all  those  rocks,  which  have  fallen  under  his  observation.-— 
There  are,  however,  several  aggregates,  forming  masses  or  strata  of 
considerable  extent,  which  he  has  not  described. 

Sect.  2.     Oeneral  view  of  the  Structure  of  the  exterior  crust  of 

the  Earth. 

9.  Not  only  mountains  and  hills,  but  even  the  level  and  lowest  parts 
of  the  earth,  at  a  greater  or  less  distance  beneath  the  surface,  contain 
▼ast  masses  or  extensive  strata  of  rocks.    Soooietimes  only  one  kind  of 
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rock  is  present.  But  most  commonly  two  or  more  different  kinds 
rocks  occur  together,  and  are  arrang;ed  one  over  another  in  t  eaim 
order ;  or  rather,  if  the  strata  be  hi^ly  inclined  or  nearly  Tertica 
they  may  be  said  to  lie  one  againgt  another  in  a  certain  order.  An 
it  is  this  order  of  arrangement  or  alternation  of  different  rocka^  vhii 
constitutes  the  most  interesting  point  of  geological  inquiry. 

10.  One  of  the  most  general  facts  hitherto  observni  indicates 
division  of  rocks  into  two  great  classes,  viz.  itrtmory  or  primitive  ai 
secondary  rocks. 

11.  Those  rocks,  which  are  denominated  jprimtltee,  haTe  a  textm 
more  or  less  crystalline,  are  totally  destitute  of  organic  remains  < 
petrifactions,  and,  when  both  classes  occur  together,  always  lie  muia 
neath  the  secondary  rocks ; — and  are  hence  supposed  to  have  bee 
formed  before  them.  But  although,  in  their  reioHve  aitoatioB,  ih 
primitive  rocks  are  always  lowest 9  jet,  when  secondary  rocks  ai 
absent,  the  primitive  often  appear  at  the  surface  of  the  earth,  an 
do  in  fact  constitute  the  summits  of  the  greater  part  of  the  highes 
mountains. — When  primitive  rocks  are  stratified,  the  strata  are  scldoi 
horizontal ;  on  the  contrary,  they  are  often  highU/  inelimed,  and  ssne 
times  nearly  or  quite  vertical.  But,  whether  these  strata  wen 
originally  inclined,  or  whether,  subsequent  to  their  formatioBb  tbej 
have  been  changed  from  a  horizontal  to  an  indined  position  by  tlM 
action  of  some  powerful  cause,  is  a  question,  on  which  tiie  moil 
distinguished  geolc^sts  are  divided  in  opinion.* 

12.  Secondary  rocks,  on  the  contrary,  though  sometimes  found  on 
the  summits  of  primitive  mountains,  are  usually  placed  on  the  decVivitiei 
of  these  mountains,  or  at  their  feet,  or  under  the  intervening  vallies  or 
plains.  Their  texture,  though  sometimes  in  part  crystalline,  is  usutllj 
more  or  less  earthy.  They  are  often  mechanical  mixtures,  composed 
of  grains  or  fragments  of  primitive  rocks,  united  by  some  cement  Bat 
their  secondary  character  is  most  decidedly  established  by  the  remains 
of  animals  and  vegetables,  which  tliey  contain.  Thus  marine  shelh 
appear  not  only  in  the  horizontal  strata  of  secondary  rocks,  but  alao 
in  those,  which  are  inclined,  and  placed  at  an  elevation  fiu*  abofc 
the  present  level  of  the  sea.  The  shells  are  often  so  perfectly  well 
preserved,  that  their  most  delicate  parts  may  be  recognised ;  and 
sometimes  they  constitute  the  greater  part  of  certain  secondary  rocki 

13.  In  the  higher  secondary  rocks,  which  border  on  primitive 
mountains,  the  strata  are  usually  more  or  less  inclined^  and  sometimef 
even  vertical.  But  in  hills  of  more  moderate  elevation,  and  in  the 
lower  and  most  level  parts  of  the  earth,  the  strata  of  secondary  rocki 
are  in  general  nearly  or  quite  horizontal, 

*  See  Crccmmh  on  tke  Tint  Principlo  vf  Oeologr »  P*  ^» 
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14*  If  these  horixmital  strata  be  penetrated  in  the  vicinity  of  the 
higher  and  inclined  strata,  the  former  will  always  be  found  lying  over 
or  covering  the  latter.  The  same  fact  occurSf  when  the  examination 
is  made  in  level  countries  at  a  distance  from  the  inclined  strata ;  but, 
in  the  latter  case,  it  is  necessary  to  penetrate  to  a  much  greater  depth 
to  discover  the  inclined  or  primitive  strata* 

15.  It  is  hence  obvious,  that  the  hitter  and  inclined  strata  do  not 
rest  upon  the  lower  and  horizontal  strata ;  but,  on  the  contrary,  the 
horizontal  strata  are  usually  placed  upon  the  declivities  of  the  higher 
and  inclined  strata*  For  the  inclined  strata  of  the  higher  secondary 
rocks  so  decline  as  to  pass  under  the  horizontal  strata;  and  the  highest 
strata  of  primitive  rocks  do  in  fact  so  slope  and  decline,  as  to  pass 
undemeathhW  the  secondary  strata. 

It  is  also  obvious,  that  those  rocks,  which  have  the  lowest  level,  when 
referred  to  the  sea  or  the  general  level  of  the  country,  are  of  the  most 
recent  formation ;  for  they  really  lie  over  all  the  other  rocks. 

16.  It  is  further  evident,  that  the  higher  the  level,  at  which  any 
rock  appears  at  the  surface  of  the  earth,  the  older  is  that  rock ;  for 
it  so  declines  as  to  pass  under  those  rocks,  which  appear  at  a  lower 

level. ^The  only  exception  to  this  general  fact  appears  in  those 

horizontal  strata  of  secondary  rocks,  which  sometimes  rest  on  the 
summits  of  high  mountains. 

17.  Primitive  rocks,  whether  constituting  the  naked  summits  of 
hills  and  mountains,  or  covered  by  secondary  rocks,  have  never 
exhibited  any  organic  remains  of  animals  or  vegetables. — Hence  they 
were  undoubtedly  formed  before  the  existence  of  organized  bodies. 

18.  But  in  the  higher  and  older  secondary  rocks  the  remiuns  of 
marine  animals  and  marine  plants  begin  to  appear.  These  remains 
are,  in  general,  well  preserved,  and  belong  to  species  ^nd  even 
genera,  which  do  not  exist  in  modem  seas,  nor  even  in  the  more 
recent  of  the  secondary  rocks. 

19.  As  the  strata  become  newer,  the  shells,  which  existed  in  the 
•Ider  secondary  rocks,  gradually  give  place  to  new  species  and  genera 
of  shells  and  other  marine,  oiganic  remains ;  and  in  the  most  recently 
formed  strata  are  found  species  of  shells,  &c.  perfectly  resembling 
those,  which  at  present  exist  in  the  ocean.  Remaina  and  impressions 
of  vegetables,  belonging  to  dry  land,  are  not  uncommon;  and  the 
most  recent  strata  contain  those  of  birds,  quadrupeds,  and  freshwater 
productions^— Secondary  rocks  must  therefore  have  been  formed  after 
organized  bodies  were  greatly  multiplied. 

20.  It  should  here  be  remarked,  that  some  geologists  have  estab- 
lished a  third  class,  composed  of  the  newest  of  the  primitive,  and  the 
oldest  0^  the  secondary  rocks,  to  which  they  give  the  name  of  interme- 
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diate  or  transition  rocks.  In  some  of  these  rocks,  the  textare  u  ptrtlj 
crystalline,  and  partly  earthy,  and  some  of  them  contain  petrifactions. 
This  class  is  supposed  to  have  been  formed,  while  the  earth  was  poat- 
ing  from  a  chaotic  to  a  habitable  state ;  and  hence  the  term  trmiMom, 
SI.  Both  the  primitive  and  secondary  classes  contain  seTeral  diller- 
ent  smiis  of  rocks,  distinguished  by  their  ingredients,  stnictare,  lu. 
And  not  only  do  the  secondary  rocks  always  lie  over  the  firimary,  hot 
the  different  kinds  of  rocks  in  each  class  have,  in  general,  a  deiermUuU 
mrrangement,  or  order  of  superposition.  The  exceptions  do  not  appear 
to  be  numerous,  and  may  in  some  cases  be  only  apparent. 

22.  The  same  rock  is,  indeed,  sometimes  repeated,  as  in  the  case 
of  granite,  gneiss,  limestone,  &c  It  is  also  to  be  remarked,  that 
several  members  in  each  class  may  be  wanting,  either  the  highest,  or 
lowest,  or  an  intermediate  member;  so  that  any  rock  may  in  fact 
appear  at  the  surface.  But  the  general  order  of  arrangement  in  each 
class  is  so  nearly  the  same,  that,  though  it  may  occasionally  be  varied, 
it  can  perhaps  never  be  said  to  be  ioverted^— In  the  secondary  horizon- 
tal strata,  a  certain  series  or  alternation  of  rocks  is  sometimes  confined 
to  a  small  extent;  and  different  series  occur  in  different  coontrieiL 

23.  The  preceding  appear  to  be  the  leading  £Eu:t8,  hitherto  observed, 
in  regard  to  the  structure  of  the  exterior  crust  of  the  globe.  And, 
although  more  numerous,  more  extensive,  and  deeper  obserratioM 
are  still  necessary,  the  following  general  principles  appear  to  be 
satisfactorily  established. 

1,  The  minerals,  which  compose  the  external  crust  of  the  globe, 
from  the  summit  of  the  highest  mountain  to  the  lowest  point  hi^erto 
explored,  must  at  some  former  period  have  been  in  a  fluid  state  ;^ 
and  the  solvent  must  unquestionably  have  been  caloric  or  water. 

2.  There  appears  to  be  sufficient  reason  for  believing,  that  by  fir 
tlie  greater  number  of  minerals  have  been  deposited  from  a  state  of 
solution  or  suspension  in  water ; — and  of  course  tliat  the  sea,  in  a  more 
or  less  tranquil  state,  has,  at  some  former  period,  for  a  considendde 
portion  of  time,  covered  the  tops  of  the  highest  mountains.  Hie 
distinctly  crystalline  structure  of  most  of  the  primitive  rocks,  and  the 
numerous  regular  crystals,  which  tliey  contain,  decidedly  indicate  t 
previous  state  of  fluidity.  And  it  seems  no  less  certain,  that  this 
solvent  must  have  been  water. 

The  numerous  organic  remains,  which  exist  in  secondary  rocks, 
unquestionably  prove,  that  such  rocks  have  been  deposited  from  water. 
It  is  well  known,  that  ditfcrent  sorts  of  secondary  rocks  have  been  de- 
posited at  different  and  successive  periods.  And  it  is  equally  evident, 
from  an  inspection  of  the  organic  remains  in  secondary  rocks,  that 
this  ancient  sea  was  successively  peopled  by  different  races  of  animals.* 

*See£iMy  on  Uie  Theory  of  the  £tilh,b7M.  Cttvjcr;  with  notei  by  Fnrf^/amerMHtDdPn^ 
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Sect.  3.    Geological  systems. 

£4.  It  id,  perhaps,  universally  admitted,  that  the  fluid  agents 
employed  in  the  formation  of  minerals,  must  have  beea  either  water 
or  caloric*  Hence  two  geological  systems  have  arisen,  according  as 
the  principal  agency  in  the  production  of  the  mineral  kingdom  is 
attributed  to  water  or  caloric.  Hence  the  M^ptunian  theory,  on  the 
one  hand,  and  the  Vuleanian  theory,  on  the  other.  Hence  the 
supporters  of  these  theories  are  respectively  called  ^eptuniaris  and 
Vulcanists,  or  Wemerians  and  Huttonians* 

Wemerian  theory. 

25.  At  some  former  period  this  globe  has,  for  a  long  time,  beeft 
covered  with  water  to  a  greater  depth,  than  the  original  altitude  of  the 
highest  mountains.  This  immense  body  of  water  was  then  tranquil, 
or  very  nearly  so,  and  contained  in  solution  all  the  materials,  of  which 
the  present  crust  of  the  earth  is  composed.  In  this  state,  chemical 
deposites,  exhibiting  more  or  less  of  a  crystalline  structure,  were 
gradually  made,  and  invested  the  nucleus  of  the  globe.  These  chemical 
deposites  constitute  the  primitive  rocks,  consisting  of  granite,  gneiss, 
mica  slate,  granular  limestone,  &c.  and  are  distinguished  by  their 
crystalline  structure,  and  by  the  total  absence  of  organic  remains. 
During  this  period  most  of  the  highest  mountains  were  formed;  for 
their  summits  consist  of  primitive  rocks. 

26.  But,  by  a  gradual  subsidence  of  the  waters,  the  summits  of  th6 
highest  mountains  were  left  naked ;  the  tranquillity  of  the  waterft 
was  disturbed,  and  currents  were  consequently  produced.  By  these 
currents,  the  naked  rocks  would  be  worn  and  partially  disintegrated ; 
and  the  grains  or  fi^agments,  thus  produced,  would  be  diffused  through 
the  mass  of  water.  The  rocks,  formed  at  this  period,  would  of  course 
consist  partly  of  chemical  and  partly  of  mechanical  deposites.  They 
would  also  lie  over  the  primitive  rocks ;  but,  in  consequence  of  the  di- 
minished altitude  of  the  waters,  they  would  appear  at  r^  lower  level,  often 
testing  on  the  declivities  of  primitive  mountains.— 'Many  of  the  rocks  of 
this  period  contain  organic  remains  of  marine  animals  and  marine  plants. 

As  organic  remains  make  their  first  appearance  in  the  rocks  of  this 
period,  it  is  supposed,  that  the  rocky  shores,  which  had  recently  emerged 
from  the  great  deep,  were  passing  to  a  habitable  state.  Hence  this 
class  embraces  what  are  called  transition  rocks,  consisting  of  gray- 
wacke,  some  varieties  of  limestone,  greenstone,  argillite,  &c. 

27.  But  the  level  of  the  great  ocean  still  continuing  to  sink,  more 
extensive  portions  of  the  earth  were  left  exposed  to  the  increasing 
violence  of  the  currents ;  and  the  solution,  which  was  originally 
chemical^  now  became  in  a  great  degree  composed  of  grains  or  com- 
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minuted  fragments,  detached  from  the  older  rock&— Hence  the  minerals 
of  this  period  consist  chiefly  of  mechanical  deposites.  Thej  lie  over 
the  two  preceding  classes,  but  still  appear  at  a  lower  level,  in  conse- 
quence of  the  greater  subsidence  of  the  waters.— Hence  also  they  are 
found  near  the  base  of  high  mountains,  or  in  hills  of  moderate  height, 
or  in  vallies,  or  under  plains,  sometimes  at  a  great  distance  below  the 
earth^s  surface^ — ^This  class  is  composed  of  the  seeondanf  or  JUtftx 
rocks,  and  embraces  sandstone,  most  varieties  of  compact  limestone 
and  of  gypsum,  chalk,  basalt,  some  varieties  of  greenstone,  coal,  &g 

Extensive  portions  of  the  crust  of  the  globe  had  now  become  dry; 
new  species  and  genera  of  animals  inhaUted  the  waters,  or  dwelt  on 
the  land,  while  numerous  vegetables  adorned  the  shores  and  other 
parts  of  the  earth's  surface.  Hence  the  secondary  rocks  abound 
«  with  organic  remains  both  of  animals  and  vegetables.  Hence  also  the 
abundance  of  bituminous  substances  in  this  class,  having  proceeded 
from  the  decay  of  organized  bodies. 

28.  There  are  a  few  exceptions  to  the  general  fact  concerning  the 
low  level,  at  which  secondary  rocks  usually  appear ;  for  they  sometimes 
rest  on  the  summits  of  mountains  highly  elevated.  Basalt  and  wacke 
are  among  the  secondary  rocks  thus  found.  These  elevated  strata  of 
secondary  rocks  are  supposed  by  Werner  to  have  been  deposited  daring 
a  second  and  sudden  rise  of  the  ocean,  after  it  had  once  greatly  subuded. 

S9.  The  preceding  deposites  of  rocks  are  supposed  to  have  been 
universal  formations,  entirely  surrounding  the  nucleus  of  the  earth, 
like  the  coats  of  an  onion.  But  various  subsequent  revolutions  and 
-  changes  have,  in  many  instances,  destroyed  or  concealed  the  contin- 
uity of  the  strata.  This  universality  in  the  formations  of  rocks  is  la 
important  point  in  this  system. 

30.  Two  other  classes  of  comparatively  small  extent,  viz.  alluvial  de- 
posites, and  volcanic  ejections,  complete  the  series  of  mineral  formations. 

31.  It  is  obvious,  that  the  preceding  theory  recognises  the  genenl 
facts,  which  we  have  already  stated  (9 — 23)  in  describing  the  structure 
of  the  exterior  crust  of  the  globe.  But,  with  many  positions  undoobt- 
edly  correct,  it  has  interwoven  others  of  a  nature  too  hypothetical  to 
be  received  with  confidence.  In  some  cases,  it  descends  to  a  degree 
of  minuteness  in  determining  the  arrangement  and  relative  position  of 
the  individual  rocks  in  the  two  great  classes,  which  more  recent  and 
extensive  observations  have  found  to  be  inadmissible. 

32.  It  has  already  been  remarked  (23),  tha£  there  appears  to  be 
iafficient  reason  for  believing,  that  most  minerals  have  been  deposited 
from  a  state  of  solution  or  suspension  in  water.    But  it  is  not  to  be 

H^^hinposed,  that  the  aqueous  or  Neptunian  theory  is  free  from  objections. 
yil|hMig|h  its  general  outlines  may  be  correct^  we  are  yet  unable  to  give 
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its  detaila.  It  seems,  however,  to  be  rather  incumbered  with  difficulties, 
than  absolutely  confronted  by  existing  facts.  It  is  obliged  to  admit 
the  existence  of  certain  operatione^  which  cannot  be  repeated  even  on  a 
small'scale,  and  whose  processes  cannot  be  described. 

33. 1  Among  the  difficulties*  which  attend  this  theory,  are  the  sparing 
solubility  of  most  minerals  in  water ;  the  inclined  or  even  vertical 
position  of  most  of  the  primitive,  and  of  some  of  the  secondary,  strata ; 
and  the  apparent  shooting  of  some  veins  upward  into  the  incumbent 
fOcL^-But  our  limits  confine  us  to  mere  outlines,  and  wilt  not  permit 
9gkj  further  prosecution  of  this  interesting  inquiry.* 

Huttonian  theory, 

34.  In  the  theory  of  Dr.  Hutton,  so  ingeniously  illustrated,  but 
unsuccessfully  supported,  by  Professor  Playfair,  caloric  constitutes  the 
most  important  agent  This  theory  supposes  the  solid  parts,  which  form 
the  crust  of  the  present  globe,  to  have  proceeded  from  the  disintegration 
and  destruction  of  former  continents  by  the  gradual  action  of  the 
atmosphere  and  water ;  that  the  ruins  of  those  ancierU  continents  were 
transported  by  water  and  deposited  at  the  bottom  of  ancient  seas ;  and 
that  these  heterogeneous  materials,  thus  deposited,  were  c<msolidated 
by  the  action  of  subterraneous  fire,  and  by  the  same  agent  were  subse- 
quently elevated  to  form  the  present  continents.  It  further  supposes^ 
tiiat  gneiss  and  other  stratified  rocks  were  only  softened,  elevated,  and 
sometimes  variously  inclined,  .while  granite  and  other  unstratified 
minerals  were  completely  fused,  and,  in  many  cases,  forced  upward 
by  this  powerful  agent  through  the  incumbent  strata. — Hence  we  find 
granitic  summits,  surrounded  by  gneiss,  mica  slate,  &c. — Hence  also 
metallic  veins  were  filled  from  below  by  iiyections  of  melted  matter. 

S5.  By  similar  processes  this  theory  provides  for  the  disintegration 
and  partial  destruction  of  existing  mountains  and  continents,  and  for 
their  transportation  to  the  bottom  of  present  oceans,  from  which,  by  the 
action  of  subterraneous  fire,  they  are  again  to  be  raised  and  constitute 
new  and  future  continents. 

36.  In  regard  to  the  preceding  theory  we  remark,  that  the  materials, 
of  which  primitive  rocks  are  composed,  have  a  crystalline  and  uniform 
atructure,  are  perfectly  distinct  from  each  other,  and  are  frequently 

*  8«e  Jamet^n^t  Minermlfy,  toL  iii,  lit.  ed.^Alto  OutUne  of  Minefmlofy  and  Oeologf,  bjr  fFittiam 
^hiUip*,'^Mm>  Tnuuactiom  of  the  (LMi4on)  Geok^peal  Sodety,  roL  i,  ii,  iiif  !▼,  ▼  — Ahg  Emi  tur  la 
Geotnraphie  Minanlofpque  des  eiiTiroiu  de  Paris.  Par  C  Cuvier  el  Alexandre  BrongnUtrt.-^-~ Aiao 
Bacriptkni  «f  the  Weitem  Islands  of  Seotland  by  J»kn  MaceuiUeh^-Aho  Critical  Examination  of  tho 
Vint  Principles  of  Qeology,  bj  G»  B,  Cr eenough,^ A\m>  Geological  Classification  of  Bocka,  comprisii^ 
Uie  Elemenu  of  Practical  Geology,  1>7  ^'oAn  Afarcu/ZorA,— Also  Manoirs  of  the  Wemerian  Society,  roU 
i,  ti,  iii  —See  also  JttmennU  Manual  of  Mineralogy,— Transactions  of  tihe  Royal  Society  of  Edinbui-gli 
— ao^of  the  G<rological  Soeietyof  Cornwall.— Also  the  woAsoi BaktwhU^Brande^Bertrand—Briuitk 
'~C9rdkr^JDefttC^D9(9ndeu~Humb»UU^JL9metherle^^tin(fkk^FmM^  <rs*  ^*. 
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Tew  innamber.  In  stratified  mnenJi  there  ii»m gawral^a  iMnrliMy 
distinct  and  sodden  transitioii  froin  one  strmtun  to  nnotlier;  and»  m 
niany  oLsea,  contigaoas  strm^  are  totally  vidike  each  ofther.  Thasbedi 
of  shale,  sandstone*  limestone*  csoal,  elay.  kc  altsmate  whh^andi  elher« 
and,  in  some  cases*  ssTeial  times  in  snccesaioB  ^Indeed  soft  aliata  sf 
daj  are  sometimes  found  ntider  beds  of  limestone,  kc  and  loose 
is  sometimes  interposed  between  indnrated  strata. 

It  is  sufficient  to  ask,  could  these  fiMsts  exist,  if  asiaMnln  had 
formed  hj  the  fusion  of  heterogeneous  masses  of  ssisd  ad  tmdtfg 
consolidated  by  the  injection  of  melted  mattw  among  loosm  gpajps  rf 
diiferent  substances  promiscuously  .mingled?  Could*  fsr  ,«iam|l|b 
certain  Tarieties  of  anthridte  lose  theur  bitumen  ^  Aeni;  and  yk 
retain  thmr  pjmites^  composed  in  part  of  sn^pknr.F— On  tko  oeptaj^  - 
the  fiu:ts  just  stated  woulil  probably  ifesult  fmn  ttfr,  fcnaiatisi  sf 
minerals  in  an  aqueous  fluid. 

Sect.  4.    Ferns. 

sr.  All  Tcins  qqiear  to  haye  once  been  optt  Bsonresb  vlidilaffs 
aubsequenfly  been  filled  by  substances*  that  are  usual]||;  asora  v  |Pf 
diflferent  fimn  the  surrounding  rockr— In  some'caaea,  thfky  him  IM 
filled  by  iMcctsriee  depositee  id  different  ndnends. 
only  one  mineral  ia  present ;  but,  most  frequently,  serv^sdl 
occur  in  the  same  Tein.    Many  of  the  saline  and  earthy 
of  the  ores,  and  some  aggregates  more  or  less  frequently  occur  in  Tcms. 

38.  Veins*  though  sometimes  parallel  to  the  direction  of  die  strsis, 
more  frequently  tniyerse  it,  and  may  thus  be  distinguished  from  beds, 
which  are  always  parallel  to  the  contiguous  strata.  It  haa  been  re- 
marked, that  those  veins,  which  occur  in  the  yicinityof  each 'other 
and  contain  the  same  minerals,  are  usually  parallel ;  the  fisaures  bar- 
ing probably  been  produced  at  the  same  time,  and-  by  the  same  caaee. 

39.  In  most  cases,  veins  are  much  inclined  to  the  luniaon*  sad 
sometime^  are  almost  vertical.  They  frequently  dip  in  the  dirediott 
of  the  declivity  of  the  mountain«»*It  is  an  important  character  of  vciaib 
that  they  are  often  divided  into  several  branches,  which  aometimes 
terminate  in  the  contiguous  .rocks,  and  sometimes  wind  and  retani 
into  the  principal  vein. 

40.  The  waUs  of  a  vein  are  the  rocks,  contiguous  to  its  two  fufas 
or  saalbandes }  and  in  many  cases  are  undoubtedly  the  sides  of  the 
original  fissure.  The  upper  and  lower  sides  of  inclined  veins  are  also 
called  the  roof  and  floor  of  the  vein,  or  the  hanging  and  ijfuig  sides. 

The  sides  of  veins,  especially  of  metallic  veins,  are  in  general  vcrj 
determinate,  being  marked  by  a  delicate  seam,  or  fay  a  layer  of  aome 
indurated,  argillaceous  substance.    In  many  casei^  the  walls  of  a  veia 


a|>pear  to  have  undergone  some  alteration,  and  differ  more  or  less  from 
the  same  rock  at  a  distance  from  the  vein.  Sometimes  indeed  the 
substance  of  a  vein  is  intermixed  with  that  of  the  walls. 

41.  The  breadth  of  veins,  more  particularly  of  metallic  veins,  usually 
lies  between  a  few  inches  and  a  few  feet  But,  in  some  instances,  veins 
<fi  calcareous  spar,  &c.  have  been  observed  more  than  100  feet  in  breadth. 
— ^The  same  vein,  in  different  parts,  often  varies  much  in  its  breadth. 

The  length  of  veins,  which,  according  to  Jameson,  seldom  exceeds 
60t)0  feet,  may,  however,  vary  from  a  few  feet  to  several  miles. 

Few  veins  have  been  explored  to  so  great  a  depth  as  that  at  Rtit- 
tenberg,  in  Bohemia,  where  a  shaft  has  been  sunk  3000  feet.  In  the 
metallic  veins  of  Cornwall  are  two  or  three  mines  about  1300  feet  deep. 
—Many  veins  cease  to  be  metalliferous  at  the  depth  of  1200  or  1500  feet. 

42.  The  different  minerals,  which  fill  some  veins,  are  irregularly 
aggregated.  But  it  is  often  the  case,  that  veins  have  a  regular  structure, 
being  composed  of  a  greater  or  less  number  of  layers  of  different 
substances  parallel  to  the  walls.  The  same  order  or  alternation  of 
layers  exists  from  both  walls  to  the  middle,  like  the  leaves  of  a  book,  so 
opened  as  to  form  an  acute  angle.  Thus,  if  quartz  be  contiguous  to  the 
wall  on  one  side,  it  will  have  the  same  situation  on  the  other;  if  sulphu- 
ret  of  lead  be  the  second  layer  on  one  side,  it  will  also  be  the  second 
on  the  other,  and  so  on.  And  further,  each  succeeding  layer,  estimating 
from  the  walls,  is  impressed  by  the  crystals  of  each  preceding  layer. 

43.  Veins  are  of  different  ages ;  that  is,  some  fissures  were  formed 
after  others  had  been  filled.  Hence  veins  often  intersect  each  other ; 
and  the  intersecting  vein  is  obviously  the  newest.  Sometimes  one  vein 
either  meets,  or  barely  enters  another,  to  which  it  runs  parallel  for  a 
while,  and  then  diverges  at  the  same  angle,  at  which  it  met  .or  entered. 
Indeed,  when  one  vein  traverses  another  at  a  certain  angle,  it  sometimes 
runs  parallel  on  the  other  side,  and  then  diverges  at  the  same  angle. 

44.  Sometimes  the  beds  or  strata  on  the  opposite  sides  of  a  vein, 
or  on  its  roof  and  floor,  have  the  same  direction,  and  lie  in  the  same 
plane,  whether  inclined  or  horizontal.  But,  in  other  cases,  the  strata 
on  the  roof  or  U]pper  side  of  the  vein  are  depressed  to  the  depth  of 
many  feet  or  yards  below  the  corresponding  strata  on  the  other  side. 
This  is  called  a  shift  of  the  strata ;  those  on  one  side  of  the  vein  seem- 
ing to  have  slidden  doum^  while  those  on  the  other  have  retained  their 
original  position. — Sometimes  also,  when  one  vein  is  intersected  by 
another,  the  two  portions  of  the  intersected  vein,  together  with  the 
rock,  which  contains  them,  are  separated  to  the  distance  of  several 
yards  in  a  lateral  direction. 

When  metallic  veins  are  intersected  by  other  veins  not  metallifer- 
ous, the  latter  are  called  cross  courses,  and  sometimes  very  much 
disturb  the  course  or  direction  of  the  metallic  vein. 
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45.  Some  veins  commence  and  terminate  in  the  rook,  itt  ivUdi  tiiey 
exist,  and  sometimes  have  no  communicatioii  with  the  exterior  surface; 
in  some  cases,  indeed,  the  substance  of  the  Tein  passes  intensiblj  inte 
that  of  its  walls.  Bj  some,  these  veins  are  supposed  to  be  of  eonleaipo- 
raneous  formation  with  the  rock,  which  contains  them.  By  others,  thej 
are  considered  a  kind  of  secretion  or  fiitnation  from  the  ourromding 
rock  into  cavities,  produced  by  the  drying  and  consequent  coDtrectm 
of  the  mass^— Indeed  certain  veins,  which  traverse  the  rock  entirelj, 
as  veins  of  granite  in  gneiss,  are  by  some  supposed  to  be  of  contempt 
raneous  formation  ^ith  the  surrounding  rock. 

46.  Veins  sometimes  contain  cavities  from  a  few  inches  to  several  (M 
in  their  dimensions.  These  cavities,  called  drupes  by  the  miners,  have 
their  interior  studded  with  crystals,  and  are  sometimes  filled  with  warer. 

Water-worn  pebbles  and  even  petrifactions  sometimes  occur  in 
veins.  In  Thuringia  is  a  vein  of  marl,  containing  shells  of  a  diflfereat 
kind  from  those  in  the  limestone,  which  the  vein  traverses. 

4r.  Geologists  are  not  agreed  in  regard  to  the  cause  of  those  fissureSi 
which  now  constitute  veins.  Some  attribute  them  to  unequal  suppoH^ 
in  different  parts  of  the  same  mountain,  in  consequence  of  whicJi  the 
unsupported  part  separates  and  sinks ;  others  ascribe  them  to  the. 
desiccation  and  cracking  erf*  strata;  whUe  others  suppose,  that  the 
agency  of  earthquakes  and  subterraneous  fire  has  be^  eraployeJ.* 

Both  Neptunians  and  Vulcanists  are  ready  to  admit;  that  veins 
were  once  open  fissures.  But  while  the  formir  would  introduce  the 
contents  of  these  veins  from  a  solution  of  water  above,  the  iMtt  would 
inject  them  from  a  fiery  fiimace  beneath. 

Sect.  5.     Strata  and  Beds. 

4Q.  When  a  single  rock,  or  a  mountain,  composed  of  only  one  kiiKi 
of  rock,  is  divided  by  seams  into  parallel  layers,  it  is  said  to  be  stMi- 
jiedi  or  divided  into  strata.  But,  when  tabular  masses  of  different 
rocks  lie  contiguous  to  each  other,  or  when  one  tabular  mass  is  contain- 
ed  iu  another  rock,  such  masses  are  said  to  occur  in  beds.  Thus  beds 
of  limestone  or  feldspar  occur  in  gneiss.  Beds  are  parallel  to  the 
strata,  which  contain  them,  are  themselves  often  stratified,  and  seldooi 
contain  a  great  variety  of  minerals. — Sometimes,  however,  beds  vary 
considerably  in  thickness  from  one  extremity  to  the  other. 

Strata  are  sometimes  straight,  antl  sometimes  curved  or  undulated ; 
and  their  upper  extremities,  which  appear  at  the  surfiuse  of  the  eartht 
are  called  their  outgoings. 

In  examining  stratified  rocks,  it  is  important  to  ascertain  their  dip, 
or  inclination  to  the  horizon,  their  general  direction,  ^ct 

*  See  Werner  on  Vans,  tr.— Aho  Creenwgh  on  tlie  Fint  Prindplet  of  Oeolosy,  pw  ML 
t  See  ^tieriet,  proposed  by  die  London  Getrfofiwl  Societj ;  poblislied  in  BnHcli 
jQorBftl,  T.  i,  p.  43.*Also  Crtemvih  on  tk*  Ftm  Fiisciplcs  «f  GtetoKfi  p*  1 1»  Ml 
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49.  Tli«  iNTWd  FarmaHmi  may  signify  a  single  mam  nf  one  kind 
of  rork,  more  or  less  extensive,  or  a  collection  of  mineral  substances, 
formed  by  the  same  agent,  under  the  same  or  similv*  circumstances  y^ 
or  it  may  convey  the  idefl(,  that  certain  masses  or  collections  of  minerals 
were  formed  not  only  by  the  same  agent,  but  also  at  the  same  time^ 
In  this  latter  sense,  indeed,  the  term  is  almost  always  employed.  The 
agent  and  time  are  to  be  determined  by  a  careful  examination  of  the 
external  and  internal  relations  of  the  whole  formation. 

Sect.  7.    Arrangement  of  Rocks. 

50.  The  following  arrangement  of  Rocks  and  of  such  simple  min- 
erals, as  occur  in  large  masses,  is  extracted  from  ProfL  Jameson^s 
Manual  of  Mineralogy ;  Edinburgh,  1821. 

-Class,  h     Primitive  Sodcs. 

1.  Granite,  with  Sienite  and  6.  Primitive  Trap.* 

Topaz  Rock.  7.  Serpentine. 

2.  Gneiss,  with  Whitestone.  8.  Euphotide,  or  Diallage 

3.  Mica  Slate.  Rock. 

4.  Clay  Slate.  (Ar^Uite.)  9.  Porphyry. 

5.  Primitive  Limestone,  and  10.  Q^uulz  Hock. 

Gypsum. 
The  first  four  of  the  preceding  rocks  are  the  most  extensive  and 
important;  and  in  them|.many  of  the  other  primitive  rocks  occur  in 
subordinate  beds. 

Class  II.     Dransition  Rocks. 

1.  Gray wacke,  including  transi-        5.  Serpentine. 

tion  Clay  Slate.  i      6.  Quartz  Rock. 

2.  Limestone.  7.  Red  Sandstone* 

3.  Granite,  and  Porphyry.  8.  Trap. 

4.  Gneiss,  and  Mica  Slate.  9.  Gypsum* 

Class  III.    Secondary  Rocks* 

1.  Sandstone,  including  the  Coal        3.  Gypsum»  including  Salt 

formation.  4.  Trap,t  including  secondaij 

2.  Limestone,  including  Chalk.  Sienite. 

Class  IV.    Alluvial  Ikposite$. 

Class  ¥.     Volcanic  Rocks. 

The  Wemerian  nomenclature  of  Rocks  is  undonbiedly  susceptible 
both  of  addition  and  improvement.    There  are»  in  fact,  a  number  of 
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aggregates,  which  have  never  received  distinct  names ;  but  most  of 
them,  especially  when  connected  with  a  short  description,  may  be 
referred  to  some  of  the  aforementioned  rocks. 

51.  The  following  classification  of  rocks,  founded  on  geoLogKal 
principles,  has  been  proposed  by  Dr.  MiccuUoeh. 

L    Primary  Class. 
Unstratijied, 

GRAMrrs. 

Strati/Ud* 
Gneiss.  Ked  Sandstone. 

Micaceous  Schist  Argillaceous  Schist. 

Chlorite  Schist  Diallage  Rock. 

Talcose  Schist  Limestone.  . 

Hornblende  Schist  Serpentine. 

Actynolite  Schist  Compact  Feldspar. 

Quartz  Rock. 

II.    Secondart  Class. 

Stratified. 

Lowest  (red)  Sandstone.  Limestone. 

Superior  Sandstones.  Shale. 

Unstratijied. 
Overlying  (and  venous)  Rocks.  Pitchstone. 

III.     Occasional  Rocks. 

Jasper.  Gypsum. 

Siliceous  Schist.  Conglomerate  Rocks. 

Chert.  Veinstones. 

APPENDIX, 

Volcanic  Rocks.  Alluvia. 

Clay,  marl,  sand.  Lignite. 

Coal.  Peat. 

Other  modes  of  arranging  rocks  have  been  proposed ;  but  to  render 
them  intelligible  and  useful  would  require  more  minute  and  extended 
explanations,  than  could  here  be  inserted. — See  Essai  d'une  Classifica- 
tion Mineralogique  des  Roches  Melangees  par  AUjcandre  Brongniart ; 
Journal  des  Mines,  No.  199,  Juillet,  1813. — Also  Tableau  synoptique 
d'oreognosie,  par  M.  Tondi  ;  in  Lucas,  tom.  ii,  p.  519. 

52.  It  has  been  already  remarked  (5),  that  most  of  the  nuneral», 
which  occur  in  sufficient  quantity  to  be  the  subject  of  geological  inves- 
tigatioo^  are  rocks  or  aggregates^  composed  of  diflferent  simple 


ORANrnu  751 

TjaiBULJiR  VIEW 

of  the  different  kinds  of  rocks,  described  in  tiiis  Tolamey  and  also  of 
certain  simple  minerals  again  mentioned. 

1.  'Granite.  8.  Trap  or  Horn-         14.  Topaz  Rock. 

2.  Gneiss.  Uende  Rocks.  15.  Graywacke. 
5.  Mica  Slate.               9.  Greenstone.             16.  Amygdaloid. 

4.  Argillite.  10.  H jpersthene  Rock.  17*  Sandstone. 

5.  Quartz  Rock.  11.  Augite  Rock.  18.  Puddingstone  or 

6.  Diallage  Rock.  12.  Porphyry.  Conglomerate. 

7.  Limestone.*  IS.  Sienite.  19.  Breccia. 

A  notice  of  Muvial  Dqposites  and  Volcanic  Productions  will  be 
subjoined. 

1.  GRANITE.    KiRivAif.  Jameson. 

Granit.  Werner,    Hoehe  Feldspfttluqiie.  Hmty.    GnuiHe.  BracAoae.  Brengnkvrt. 

This  rock  b  composed  oi feldspar,  quartz,  and  mica,  united  to  each 
other  without  the  intervention  of  any  cement  Its  structure  is  granular; 
but  the  grains  are  extremely  variable  both  in  size  and  form,  not  only 
in  different  masses,  but  often  in  the  same  mass. 

Most  frequently,  perhaps,  the  size  of  the  grains  lies  between  that  of 
a  pin's  head  and  of  a  nut.  Sometimes,  however,  the  grains  are  several 
inches  or  even  more  than  a  foot  in  some  of  their  dimensions,  and 
sometimes  they  are  so  minute,  that  the  mass  resembles  a  sandstone* 
or  even  appears  almost  homogeneous  to  the  naked  eye. 

The  form  of  these  grains  is,  in  general,  altogether  irr^ular,  like 
that  of  the  fragments  of  most  minerals.  Sometimes  the  length,  breadth, 
and  thickness  are  nearly  equal,  and  sometimes  the  length  much  exceeds 
the  other  dimensions.  In  some  Granites  the  feldspar,  or  quartz,  or 
even  the  mica  is  in  crystals  more  or  less  regular. 

The  ingredients  of  Granite  vary  much  in  their  proportions ;  but,  in 
general,  the  feldspar  is  most  abundant,  and  the  mica  is  usually  in  the 
smallest  proportion.  Their  arrangement  also  is  various;  sometimes^ 
while  the  feldspar  and  quartz  are  mingled  with  considerable  uniformity, 
the  mica  appears  only  in  scattered  masses,  or  is  found  investing  grains 
of  feldspar  and  quartz  on  all  sides.  In  other  cases,  the  feldspar  and 
mica,  or  quartz  and  mica,  are  mingled,  while  the  third  ingredient 
appears  in  small  distinct  masses. 

One  of  the  ingredients  of  this  rock,  most  frequently  the  quartz  or 
mica,  may  be  entirely  wanting  through  a  greater  or  less  portion  of 
the  mass ;  so  that  specimens  of  true  Granite  sometimes  contain  only 
two  ingredients. 

In  some  Granites,  quartz,  or  feldspar,  or  sometimes  toiica  forms 
tabular  masses  of  considerable  extent,  or  even  veins. 


7S£  ^AAVITK. 

The  predominant  cohr  of  Granite  usually  depends  on  that  of  the 
feldspar,  ^hicb  mi^  be  white  or  gray,  sometimes  with  a  shade  of  red, 
yellow,  blue,  or  green,  and  sometimes  it  is  flesh  red«— -The  quartz  may 
be  white,  grayish  white,  or  gray»  sometimes  very  dark ;  bat  it  is  aioaliy 
vitreous  and  translucent — ^The  mica  may  be  ^lack,  brown,  gr^*  silver 
white,  yellowish,  violet,  &c. 

The  ingredients  of  Granite^  though  seldom  in  regnlar  crystals,  are 
in  most  cases  very  obviously  the  result  of  crystallization.  The  feldipir 
is  sometimes  impressed  by  the  quartz,  and  sometimea  also  the  quartz 
by  the  mica* 

The  simple  minerals,  which  enter  into  the  composition  of  Granite 
are,  in  general,  so  intimately  united,  that  the  mass  is  firm  and  solid; 
but  some  varieties  are  brittle,  and  easily  become  disintegrated.  The 
feldspar  sometimes  undergoes  a  partial  decomposition,  losing  its  lustre^ 
hairiness,  and  foliated  structure,  whUe,  at  other  times*  it  is  converted 
into  porcelain  clay.«-The  mica  also^  when  exposed  to  the  air,  is  soigect 
to  alteration  or  even  decomposition.— Sulphuret  of  iron,  which  is 
times  disseminated  in  Granite,  furnishes  by  its  own 
sulphuric  acid ;  and  this  acid  acts  upon  the  mica  in  its  viciBity,  dbn 
producing  a  soft  substance  resembling  steatite*  and  diimiaiaUm  the 
firmness  of  the  Granite*^  Indeed  the  beauty  and  utility  tf  many 
Granites  are  sometimes  almost  destroyed  by  f alphnret  of  irsa^— » 
Granite,  which  embraces  schorl,  is  often  liable  to  diainteigratisa 

Some  varieties  are  divisible  into  imperfect  columnar,  sr  tabahr 
concretions. 

The  specific  gravity  of  Granite  generally  lies  between  2.5  and  2.6; 
but  is  sometimes  higher. 

Granite  with  fine  grains  oftien  embraces  large  grains  of  feldspar 
or  quartz  irregularly  disseminated,  or  contains  small  masses  or  veins 
of  coarse-grained  Granite ;  and,  on  the  contrary.  Granite  vrith  coarse 
grains  sometimes  contains  small  irregular  masses  or  even  veins  of 
fine-grained  Granite. 

Among  tiie  varieties  of  Granite*  a  few  deserve  particular  notice. 

1.  GiiAPHic  GRANITE.*  Tlus  Very  beautiful  variety  of  Granite  it 
composed  chie^y  of  feldspar  and  quartz.  The  feldspar  is  vety 
abundant,  forming  a  base,  in  which  quartz  under  various  forms  lies 
imbedded.  When  tiiis  Granite  is  broken  in  a  direction,  perpendicahff 
to  that,  in  which  the  quartz  traverses  the  feldspar.,  the  surface  of  the 
fracture  ordinarily  presents  the  general  aspect  of  Utters^  arranged  ia 
parallel  lines ;  and  hence  its  name.  Sometimes  the  quartz  is  not 
arranged  in  any  determinate  order,  but  appears  in  points,  triangles, 
imperfect  crystals,  &c.  irregularly  scattered  in  the  feldspar.  The 
transition  from  this  to  the  common  variety  is  often  very  snddeDi 


These  letters  of  gtn,j,  vitfeotis  quartz  on  a  shining  wild  jkilished 
taUet  of  white  or  flesh  colored  feldspar  hppenr  extremely  bisatififill.-^ 
H  is  priitcifaUy  this  tariety  of  Onoate,  whichj  by  its  decompositiofl, 
ftmishes  fKircelain  clay.  (See  Kaolin.) 

This  Otanite  is  fottnd  in  the  Uralian  Honntains,  France,  Pcnisoy 
In  Scotliandy  &e. 

It  Occurs  in  rarions  parts  of  the  United  dUOH,  as  in  Pfftnsyhyania. 
^^\ti  iChtf  torky  near  the  city. — In  CknrnecHcut^  at  Litchfield,  &C.  It 
jto  fiMrnd  peculiarly  beautiful  in  Maine,  at  Topsham,  and  Bowdoinham. 

2.  Globular  granite.  This  is  composed  of  large,  globulaf 
distinct  concretions,  wMch  are  sometin^es  several  feet  in  diameter. 
These  boncretions  are  united  by  a  kind  of  Granite,  which  is  readily 
disintegrated,  ^os  leaving  the  globular  masses  detached  from  each 
6therw— Fine  specimens  of  this  variety  occur  in  the  island  of  Arran. 

S.  poRPHTRirio  GRANITE.*  This  Variety  is  produced,  when  large 
Crystals  of  feldspar  are  interspersed  in  a  fine  grained  Granite. 

4.  puoTOGiNE.  JuRivB.  B/toiTGNURT.  lu  this  Variety,  the  micS,' 
is  replaced  by  talc,  steatite,  or  chlorite ;  sometimes,  however,  a  little^ 
ril^ica  is  presentr— It  forms  the  summit  of  Mont  Blanc,  &c. — It  is 
tometimes  called  tetlcose  or  aUatitie  granite. 

(€h(dogictd  remarks.)  Granite  is  almost  always  a  primitive  roct  i 
said  perhaps  never  embraces  any  organic  remains  of  animals  or  vegeta- 
bles. In  fi&ct,  its  relative  situation  entitles  it  to  the  rank  of  the  oldest 
df  the  primitive  rocks. 

This  rock  occurs  in  masses,  which  are  often  eltremiely  large,  andf 
iometimes  in  veins.  Sometimes  also  its  masses  appear  to  be  stratified, 
presenting  thick  beds  or  strata. 

But,  although  Granite  is  almost  alwajrs  a  primitive  rock,  it  appeal^' 
to  have  been  deposited  at  different  periods. 

When  associated  with  other  rocks.  Granite  is,  in  most  cases,  the  lowest 
rt»ck ;  hence  we  so  often  find  it  covered  by  gneiss,  mica  slate,  &c.  The 
oldest  formations  of  Granite  are  sometimes  traversed  by  veins  of  Gran- 
ite, which  of  course  are  more  recent,  than  the  rock,  which  contains  them. 

Later  formations  of  Granite  are  found  resting  on  other  primitive' 
tflKrks,  or  alternating  with  them,  as  gneiss,  mica  slate,  argillite,  lime- 
stone, or  in  veins,  traversing  these  rocks.  These  veins  are  sometimes' 
iilsulated,  and  sometimes  connected  with  masses  of  Granite.  Indeed 
these  veins  often  contain  fragments  of  other  primitive  rocks.  Thus 
veins  of  Granite  sometimes  embrace  masses  or  detached  fragments' 
of  gneiss,  which  are  often  waved  or  bent. 

Granite  sometimes  repeatedly  alternates  with  mica  slatCi  or  argil* 

^1  in  the  sane  mountain,  as  in  the  East  of  Ireland. 
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Apparent  yeins  of  Granite,  traversing  gneis8»  &c  may  aometimef 
arise  from  great  inequalities  on  the  surface  of  the  lowest  fiumation  of 
Granite ;  for  these  inequalities,  ]m>jecting  upwards,  must  in  fact  pene- 
trate the  gneiss,  or  other  superincumbent  rock,  which  has  been  deposit- 
ed upon  the  Granite,  and  of  course  around  the  aforesaid  inequalities. 

A  remarkable  eiuirople  of  veins  of  Granite  is  said  to  exist  at  New 
Galloway,  &c.  in  Cornwall,  where  the  Granite  is  covered  by  grajwacke. 
Portions  of  the  Granite  project  into  the  incumbent  rock,  like  tiie  roots 
of  a  tree  penetrating  into  the  earth ;  and  these  granitic  branches  or 
veins  .are  entirely  surrounded  bj  the  grajwacke,  except  at  dieir 
thickest  extremities,  where  they  are  united  to  the  masa  of  Granite* 

Granite  sometimes  rests  on  transition  rocks,  or  alternates  witk 
them.  Examples  of  this  arrangement  occur  in  Scotland,  12  miles  fiom 
Haddington ;  and  in  Norway,  near  Christiania.  (Jams son.  Vox  Buca.) 

In  some  instances  Granite  is  entirely  covered  by  other  rocks;  but 
very  frequently  it  rises  into  peaks,  or  forms  the  summits  of  monntains; 
and,  in  tliis  case,  other  rocks  appear  at  a  lower  level,  restiag  on  the 
declivities  of  the  Granite. 

Granite  is  a  rock  which  exists  very  extensively;  and,  in  many 
countries,  it  occurs  in  immense  quantities.  It  constitutes  a  large 
portion  of  many  of  the  highest  mountains,  of  which  it  appears  to  form 
the  central  parts,  a^  well  as  the  summits^— It  also  occurs  in  sitoations 
comparatively  low,  either  having  never  been  covered  by  o^tr  rocks, 
or  having  been  left  naked  by  the  disintegration  and  removal  of  those 
rocks,  which  once  rested  upon  it. 

Masses  of  Granite  often  present  high  and  steep  precipices.  They 
are  frequently  traversed  by  fissures,  which  imbibe  moisture ;  and  hence, 
in  consequence  of  the  varying  temperature  of  the  weather,  fragments 
of  various  sizes  separate  from  the  mass,  and  accumulate  on  the  sides, 
or  at  the  foot,  of  the  mountain. 

Various  simple  minerals  are  sometimes  disseminated  in  Granite. 
Among  these  are  schori  or  tourmaline,  garnets,  emerald  and  berjli 
pinite,  clilorite,  talc,  steatite,  topaz,  hornblende  and  actynolite,  sulphate 
of  barytas,  fluate  and  phosphate  of  lime,  &c.  Fine  crystals  of  quartz, 
adularia,  &c.  are  found  in  the  cavities  of  Granite.-— Sometimes  also  this 
rock  embraces  large  masses  or  even  beds  of  feldspar  and  quartz.— 
Indeed  at  Mount  Perdu  in  the  Pyrenees,  according  to  Lapeyroase, 
masses  of  limestone  are  sometimes  contained  in  Granite^  or  the  two 
minerals  alternate  with  each  other.f 

Granite  is  sometimes  traversed  by  veins'of  porphyry,  greenstone,  &c. 

The  various  metals,  which  occur  in  Granite,  are  sometimes  in  beds, 
but  more    frequently  in  veins,  or  disseminated  through  the  mass. 

*£diiibiirsfaRcnew,voLsii,p.sig,  tJoiuMldeiMiiHhta^TiiyNa^37. 
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Among  the  are9»  tiius  foand,  are  those  of  tin,  iron,  molybdena,  tungsten, 
uranhim,  titanium,  and  sometimes  those  of  manganese,  arsenic,  cobalt, 
zinc,  lead,  bismuth,  copper,  silver,  and  gold. 

Blocks  or  boulders  of  Granite,  sometimes  many  feet  in  diameter, 
are  often  found  loose  on  the  surface  of  the  earth,  and  sometimes  at  a 
great  distance  from  any  known  deposite  of  Granite.  Various  opinions 
have  been  expressed  on  the  origin  of  these  blocks,  and  the  manner, 
in  which  they  have  been  transported  from  their  native  situation. — 
Such  blocks  are  found  in  Sweden,  and  on  the  opposite  side  of  the 
Baltic,  sometimes  lying  on  chalk,  sand,  &c. — Also  on  the  mountains 
of  Jura,  resting  on  limestone ;  this  Granite  resembles  that  found  on 
some  of  the  mountains,  belonging  to  the  group  of  Mont  Blanc. — Similar 
blocks  occur  in  the  United  States;  in  Ohio^  Vermont,  Maine,  &c. 

CLoaUtties.J  On  this  subject  it  is  sufficient  to  remark,  that 
Granite  presents  itself  more  or  Less  abundantly  in  the  mountains  of 
Scotland,  and  Germany,  the  Alps,  the  Carpathian,  Uralian,.  and 
Altain  Mountains,  the  Andes,  &c. 

In  the  United  States  are  several  extensive  deposites  of  Granite. 
(See  Eatov^s  Index  to  the  Geology  of  the  Northern  States,  2d  edition, 
p.  91  to  111.) — A  singular  mass  of  Granite  exists  in  Missouri,  sur- 
rounded by  transition  and  secondary  rocks.  (Schoolcraft,) 

(Uses*)  Granite,  in  most  of  its  varieties,  constitutes  a  very  valuable, 
and  frequentiy  a  very  beautiful,  builc|ing  stone. 

Qranitic  aggregates* 

We  have  already  remarked,  that  one  of  the  ingredients  of  Grranite 
may  be  wanting ;  and  also  that  various  simple  minerals  may  be  dis- 
seminated through  Granite.  Hence  specimens  of  this  rock  may  occur, 
containing  only  two  of  the  ingredients  of  Granite,  although,  at  the 
•same  time,  three  or  four  simple  minerals  may  be  present. 

Thus  we  often  find  aggregates  of  feldspar  and  mica— quartz  and 
feldspar— quartz,  mica,  and  garnet— -quartz,  feldspar,  and  schorl — 
feldspar,  mica,  and  homblende--quartz,  mica,  schorl,  and  garnet,  &c. 

But,  by  granitic  aggregates,  we  more  particularly  intend  those 
granular  compounds,  consisting  of  two,  three,  or  four  simple  minerals, 
among  which  only  one  of  the  essential  ingredients  of  Granite  is  present. 

it  is  true,  that  specimens  of  this  kind  may  sometimes  proceed  from 
a  real  Granite ;  but,  in  many  cases,  they  certainly  belong  to  aggr^tes, 
forming  large  masses,  or  even  whole  mountains,  and  oiight  without 
doubt  to  receive  distinct  names. 

Among  the  granitic  aggr^ates,  which  contain  only  one  ingredient 
of  Granite,  we  mention  quartz  and  hornblendes-quartz  and  actynolite 
— feldspar  and  schorl-— mica  and  hornblende— quartz,  hornblende,  and 
garnet— quartz,  hornblende,  and  epidote— quartz  and  chlorite,  &c.  &c. 
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A  remu-ltable  example  of  an  aggregate  of  f|H«rtx  ud  boraUuMli 
occurs  betweeo  Bodmin  and  Truro,  in  Coniivall.  Tliia  agptpte, 
which  is  there  called  the  Jtotteh  Bdda,  covers  nearly  an  acre  cf 
groundi  and  lises  in  steep  precipices  to  Ae  height  of  60  fecL  The 
ijuartz  is  predominaDt,  and  both  ingrediepts  are  much  crjstalliMd.* 

That,  which  has  been  called  die  gUAtUsr  grtaUte  of  Coniem,  pn- 
scnts  itself  in  small  oval,  or  globular  iQasses,  composed  of  Goacenliic 
and  alternate  layers  of  quartz  and  hornblende  or  deap  gre«n  actjtufite. 
These  globules  are  united  hj  a  pa«te,  composed  cJiieflj  of  the  sami 
in^iredients,  confusedly  mingled. 

In  fine,  granular  a^r^ates,  which  contain  no  ingredient  of  Graiutf^ 
«nd  which  have  hitherto  received  no  distinct  namei  %n  ■•aoiatinta 
found,  and  can  be  made  known  bj  description  only. 

Mr.  Kirwan  has  proposed  for  those  granular  aggr^atea,  which  difer 
from  true  Granite,  certain  ^teci/U  wmtt,  to  which,  however,  the  otae* 
of  the  several  ii^^dients  must  be  subjoined-  Thus,  a  con^oand,  na- 
bracing  only  two  Ingredients,  as  quartz  and  s^hort  he  calia  a  gmuttU 
•~4f  Uirtt  ingredients  are  present,  hut  different  frtim  those  of  Graait^ 
he  calls  it  a  granatitu — but,  if  there  be  mora  tM*  tliret  tagn^iatl, 
he  prosposes  the  name  oEgramlite. 

2.     GNEISS.     JFesysK. 

OadK  aimw.  Jnrrlairt.  Jhkmi.  Brnt/pilari, 

This  rock,  like  granite,  is  composed  of  feldspar,  quartx,  and  wick. 

But  its  structure  is  always  more  or  less  distinctly  staty,  whrn  virwed 
in  the  mass ;  although  individual  layers,  composed  chiefly  of  feldspar 
and  quartz,  may  possess  a  granular  structure.  The  layers,  whether 
straight  or  curved,  are  frequently  thick,  but  often  vary  coDsidoratdy  in 
the  same  specimen ;  and,  when  the  mineral  is  broken  perpend icolarly 
to  the  direction  of  its  strata,  its  fracture  has  coniuionly  a  striped  aspnct. 

This  rock,  though  always  more  or  leas  slaty  in  its  structure',  is  bat 
seldom  perfectly  ^ife.  It  however  splits  most  easily  in  the  directlwof 
the  strata,  and  especially  when  the  separation  is  made  in  a  layer  of  mica. 

There  in  in  Gneiss  less  feldspar  and  more  mica,  than  in  granite; 
l^t  even  in  OneiM  the  feldspar  appears  in  many  cases  to  be  the  pre- 
domioant  inpedient  When  Gneiss  is  broken  in  the  direction  of  the 
Itrata,  the  mtca  often  seems  to  be  more  abundant,  than  the  ether 
ingrwiiwita;  but,  vhen  seen  on  the  cross  fracture,  it  obviously  exisU 
bl  kM  proportjw  than  the  feldspar  or  quartz. 

When  Gneiss  approaches  granite,  the  feldspar  becomes  more 
wd  the  structure  more  granular ;  but,  when  it  is  passing 
sUte»  the  feld^Mr  diminiiihea,  and  the  quarts  and  nica 
jfi  Vmti^i  and  the  texture  becomes  more  sUty< 


The  plfttes  or  folia  of  miea  are  nsoallj  arruiged  {wraUel  to  the 
direction  of  the  strata,  and  in  some  varieties  are  cMeflj  collected 
into  thin  parallel  layers*  separated  by  those  of  feldspar  and  quartz. 
The  grains  of  feldspkr  are  often  flattened  in  the  direction  of  the  strata. 

The  feldspar  is  usually  white  or  gray»  sotnetimes  with  a  tinge  of 
yellow  or  red.  The  quartz  is  ordinarily  grayish  white;  and  the 
mica  is  often  black,  sometimes  gray,  &c. 

The  hardness  of  Gneiss  is  variable;  and  the  feldspar  and  mica 
are  subject  to  the  same  changes,  as  when  diey  exist  in  granite. 

1.  GLANDULOus  GNEISS*  This  Variety,  in  which  the  mica  is  some* 
times  arranged  in  undulated  layers,  presents  numerous  small  masses  of 
feldspar  or  quartz,  of  a  globular  or  elliptical  form,  interspersed,  like 
glandst  through  the  mass.     Sometimes  its  structure  is  almost  granular. 

(Qtological  remarks.)  Gneiss,  like  granite,  never  embraces  any 
petrifactions,  and  is  almost  always  a  primitive  rock.  It,  however, 
appears  to  have  been  deposited  at  different  periods.  Indeed,  according 
to  Jameson  and  Brochant,  it  is  sometimes  associated  with  graywacke, 
as  in  Scotland  and  Switzerland. 

When  Gneiss  occurs  with  granite,  it  usually  lies  immediately  over 
the  granite ;  or,  if  the  strata  be  highly  inclined,  it  appears  rather  to 
rest  against  the  granite,  than  to  be  incumbent  upon  it  Hence  Gneiss 
ia  to  be  considered  the  oldest  rock,  next  to  granite.  Hence  also,  when 
it  thus  rests  on  the  sides  of  mountains  of  granite,  its  outgoing,  or  the 
level,  at  which  it  appears,  is  lower  than  that  of  the  granite. 

The  more  recent  varieties  of  Gneiss  sometimes  alternate  with  other 
primitive  rocks.  They  are  sometimes  covered  by  the  later  formations 
of  granite ;  and  sometimes  they  rest  on  mica  slate,  or  even  on  argillite. 

Gneiss  is  always  more  or  less  distinctly  stratified,  and  the  strata  are 
often  inclined  to  the  horizon  at  a  very  great  angle ;  indeed  they  are 
sometimes  nearly  or  quite  vertical.  I1ie  inclination  and  direction  of  the 
strata  often  continue  the  same  over  a  very  considerable  extent  of  country. 

This  rock,  as  already  intimated,  sometimes  assumes  a  granular 
structure,  and  passes  by  imperceptible  shades  into  granite. 

In  the  older  varieties  of  Gneiss,  the  three  ingredients  are  often  in 
distinct  layers,  which  have  an  undulated  direction^— In  varieties  more 
recent,  the  ingredients  are  more  mingled; — and,  when  passing  into 
mica  slate,  the  layers  become  thinner,  the  structure  more  perfectly 
slaty,  and  the  mass  more  fissile. 

Mountains,  composed  of  Gneiss,  are  seldom  so  steep  as  those  of 
granite ;  and  their  summits  are  usually  rounded. 

Gneiss  often  contains  fliphorl  or  tourmaline,  garnets,  hornblende, 
actynolite,  and  sometimes  emerald,  beryl,  zircon,  chrysoberyl,  talc,  &c 
The  hornblende  is  sometimes  very  abundant ;  and  some  varieties  of 
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Gneiss ,  gradually  pass  into  hornUende  slate  or  greenstone  slate.^ 
It  is  sometimes  rendered  porpbjritic  by  feldspar. 

But,  in  addition  to  the  aforementioned  simple  minerals^  scattered 
through  the  mass»  Gneiss  often  embraces  beds  of  both  simple  ^nd 
compound  minerals.  Among  these  are  beds  of  granular  limestone, 
hornblende,  hornblende  slate,  greenstone,  greenstone  slate,  porphjiy, 
feldspar,  potstone,  quartz,  anthracite,  &c. 

Gneiss  is  often  traversed  by  veins  of  granite. 

Few  of  the  primitive  rocks  are  so  metalliferous  as  Gneiss.  Its 
ores  occur  both  in  beds  and  veins ;  but  more  frequently  in  the  latter. 

Gneiss,  like  granite,  is  somewhat  irregular  in  its  compositioD. 
Sometimes  the  mica  almost  entirely  disappears,  and  is  replaced  bj 
hornblende,  actynolite,  or  chlorite  slate.  In  some  cases  beds  of  Gneiss 
pass  into  an  aggregate  of  feldspar,  mica;  and  hornblende— or  quartz, 
feldspar,  and  hornblende,  or  even  greenstone  slate. 

(Remarks.)  This  rock  exists  very  abundantly  in  many  countries. 
Many  of  the  more  important  mines  of  Norway,  Sweden,  Saxony, 
Bohemia,  &c.  occur  in  Gneiss. — In  the  district  of  Matura,  in  the 
southern  part  of  the  island  of  Ceylon,  this  rock  contains  sapphire, 
ruby,  cat's  eye,  zircon,  and  cinnamon  stone.  (Davt,) 

In  some  parts  of  the  United  States,  it  is  abundant^— It  is  a  useAil 
rock  for  many  purposes,  in  consequence  of  the  facility,  with  which  it 
splits  into  masses  of  a  regular  form. 

The  fFhitestone  (Weisstein  of  Werner)  is  a  finely  granular  feldspar, 
containing  scales  of  mica  and  grains  of  quartan   It  forms  beds  in  Gneiss. 

3.    MICA  SLATE.    Jamesoit. 

Glinimer>Schufer.   Werner.     Schitte   imcac6.   Drocfiant,   DatibuUson,      SdiifCote  Bfka.  JSn^nb 
Quartz  micac^.  Hauy.    Micasekiste.  BrongtUart.    Micaoeovu  tchistiM. 

Mica  slate  is  essentially  composed  of  mica  and  quartz,  which  are, 
in  general,  more  or  less  intimately  mingled ;  but  sometimes  the  two 
ingredients  alternate  in  distinct  layers.  Although  the  proportions  of 
mica  and  quartz  are  variable,  the  mica  usually  predominates. 

Tlie  (juartz  is  most  frequently  grayish  white ;  but  tlie  mica  may  be 
whitisli  or  gray,  greenish  or  bluish  gray,  brownish  or  yellowish  gray, 
deep  blue,  or  nearly  black. 

Its  structure  is  always  distinctly  slaty,  usually  more  so  than  that 
of  gneiss ;  and  its  masses  are  often  very  iissile.  The  layers  are 
sometimes  straight,  and  sometimes  undulated.  Indeed  undulated 
and  straight  layers  sometimes  alternate  with  each  other.  In  some 
varieties  the  texture  is  very  fine,  and  the  folia  of  mica  so  small,  that 
they  are  scarcely  discernible  by  the  eye,  unless  their  aggregation  be 
previously  destroyed  by  heat 
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This  rock  has  often  a  very  high  lustre,  when  viewed^  by  the 
reflected  rays  of  the  sun.  It  is,  however,  subject  to  decomposition, 
by  which  its  aspect  is  much  altered. 

(Geological  remarks.)  Mica  slate  is  almost  always  a  primitive 
rock, ,  and  never  contains  any  petrifactions.  But,  like  the  other 
primitive  rocks,  it  appears  to  have  been  formed  at  different  periods. 
—In  some  of  the  older  varieties,  which  pass  into  gneiss,  the  texture 
is  somewhat  coarse,  and  the  mass  imperfectly  fissile ;  while,  in  more 
recent  varieties,  which  approach  very  nearly  to  argillite,  the  texture 
become  very  fine,  and  the  mass  completely* fissile. 

When  Mica  slate  occuts  in  the  same  mountain  or  district  with 
gneiss,  or  with  granite  and  gneis^  it  ordinarily  rests  on  the  gneiss,  or, 
if  granite  only  be  present,  it  rests  upon  that  This  relative  situation 
gives  it  the  third  rank,  in  point  of  age,  among  primitive  rocks.  Its 
strata  are  often  highly  inclined,  and  sometimes  even  vertical. 

When  this  rock  exists  in  the  same  mountain  with  gneiss,  it  appears 
at  a  lower  level,  than  that  of  the  gneiss ;  and  of  course  it  ordinarily 
occurs  at  a  considerable  distance  from  the  principal  summit  of  the 
mountain."— It  sometimes  alternates  with  gneiss,  or  other  primitive 
rocks,  or  forms  beds  within  them. 

Mica  slate,  according  to  the  observations  of  Jameson,  Maclure,  and 
Gibbs,  is  sometimes  associated  with  transition  rocks. 

Mica  slate  seldom  appears  in  high  and  steep  cliffs,  like  those  of 
granite.  When  it  forms  whole  hills,  the  summits  are  usually  much 
rounded  ;  and  the  general  aspect  of  those  districts,  in  which  this  rock 
abounds,  is  often  undulated,  presenting  long  elevated  ridges,  separated 
by  valiies  of  a  moderate  breadth. 

The  older  varieties  of  Mica   slate    sometimes  contain  a  little 

feldspar,  and    very  frequently  embrace   garnets,  among  which  the 

precious  garnet  is  often  found.      Schorl  or  tourmaline,  hornblende, 

staurotide,  emerald,  cyanite,  and  carbonate  of  lime  are  sometimes 

'  disseminated  through  this  rock. 

Beds  of  various  minerals,  among  which  are  granular  limestone, 
hornblende,  hornblende  slate,  serpentine,  quartz  rock,  and  sulphate 
of  lime,  sometimes  occur  in  Mica  slate,  or  even  alternate  with  it. 

Mica  slate  abounds  with  ores,  which  exist  both  in  beds  and  veins, 
but  more  frequently  in  beds.  Garnets  and  actynolite  often  occur  in 
these  metallic  beds. 

This  rock  sometimes  passes  into  quartz  rock,  and  chlorite  slate, 
and  sometimes  resembles  hornblende  slate,  or  an  argillaceous  slate 
containing  hornblende. 

(Remarks.)  This  rock  is  abundant,  but  less  so  than  gneiss.  It 
occurs  mere  or  less  in  several  parts  of  the  United  iSltotes.— Many  of 
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the  Saxon,  Bokemian,  and  Hungariao  miBea^  mbd  those  of  Miciriia 
and  Fahlun  in  Sweden  are  situated  in  Mica  slttte.  (JdMBnov.) 

It  is  sometimes  split  into  tabular  maaaeak  u^d  en|riojed  far  saajf 
common  purposes^— When  free  from  gamete  and  other  hogn 
minerals,  it  is  verj  difficaltly  fasible,  and  ia  extremely  iseftii  in 
constructing  tiie  hearths  and  sides  of  fttmacea  ier  Bokii^  iraB,lK. 

4.    ARGILLITE. 

Fbjrllade.  Bmngniart.  Amftafiigh. 

Argillite  has  a  homugeneous  aspect,  and  is  generallj  nppoifd  fli 
be  a  simple  mineral.  Some  mineralogists,  howerer,  are  indmed  tt 
consider  it  an  i^gregation  of  simple  minerals  iir  a  atate  of  rttj  ndnote 
diyision.  It  occurs  in  extensive  strata,  and  form  not  onlj  whoie 
mountains,  bat  even '  chains  of  mountains.  Its  geological  rditioiis 
are  important,  and  have  already  been  Inieflj  mentioned,  p.448,ftei 

Argillite,  it  will  be  recollected,  is  not  always  tonxoA  in  primitive 
mountains.  It  is  sometimes  associated  with  transition  or  even  widi 
secondary  rocksd— When  primitive,  it  very  often  rests  on  mica  Ate^ 
but  occurs  at  a  lower  level,  or  lies  nearer  to  the  foot  of  the  moonlkiiL 
—The  oldest  varieties  have  the  strongest  lustre,  and  alternate  indi 
beds  of  other  primitive  rocks. 

In  common  with  gneiss,  Argillite  contains  beds  of  granibr  fime- 
stone,  hornblende,  greenstone,  &c.  and,  in  addition  to  these,  it 
sometimes  embraces  beds  of  novaculite,  chlorite  slate,  indurated  talc, 
potstone,  aluminous  slate,  graphic  slate,  and  siliceous  slate. 

5.    QUARTZ  ttOCK.    Macculloch.  Jjimeson. 

Quarzfels.  Hlemcr.    Qiuruite.  Bnngniart  &  BonnanL    Quartz  c&  Roche.  DamlmiMmu 

This  rock  is  usually  white,  sometimes  more  or  less  shaded  with 
gray,  red,  yellow,  blue,  or  purple.  It  sometimes  presents  a  smooth, 
brilliant  white  surface.  Its  structure  is  sometimes  granular,  and 
sometimes  compact,  and  its  fracture  splintery  or  scaly.  Its  grains- 
or  concretions  arc  of  various  sizes ;  and  in  some  instances  it  containi 
rounded  grains  of  quartz  of  a  different  color  from  the  general  mass. 
— It  sometimes  contains  mica  or  feldspar,  from  tfie  latter  of  which  it 
often  receives  a  reddish  hue. — In  some  instances  it  appears  ta  be  ia 
part  a  mechanical  deposite. 

Quartz  rock  is  often  very  distinctly  stratified.  It  is  fonnd  alter- 
nating with  gneiss,  mica  slate,  and  argillite,  into  the  first  two  of 
which  it  sometimes  passes.  Indeed  it  is  sometimes  associated  with 
gray^acke  and  amygdaloid. 

It  is  abundant  in  some  of  the  islands  of  Scotland,  and  dso  in  Ireland* 
— In  the  United  States,  in  ^Massachusetts,  at  Brighton,  &c.  near  Boston, 
it  presents  various  colors,  and  forma  beds  in  amygdaloid.  (Wmstbmu} 
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6.    DIALLAGE  ROCK..   MAcevLLoeg^  Jamesov. 

This  rock  is  essentially  composed  of  DialUge  and  feldspar ;  but  it 
occasionally  contains  talc,  chlorite,  actynolite,  mica,  and  quartz*  Its 
texture  is  sometimes  granular,  like  granite,  and  sometimes  imperfectly 
slaty,  like  gneiss.  The  Diallage  varies  in  its  proportion  to  the  feldspar, 
but  is  generally  much  less  in  quantity. 

The  Diallage  has  usually  a  crystalline  structure,  and  sometimes 
presents  irregular  crystals  in  veins,  traversing  the  rock.  Its  color 
varies  from  pale  green  to  dark  gray,  and  is  sometimes  purplish  brown. 

The  feldspar  is  lamellar,  finely  granular,  or  compact ;  and  its  color 
ia  white  or  gray,  sometimes  with  a  shade  of  green  or  purple. 

This  rock  is  more  or  less  distinctly  stratified,  and  the  strata  are 
traversed  by  numerous  fissures  in  various  directions.  It  is  often 
penetrated  by  very  thin  veins  or  laminse  of  talc,  chlorite,  or  mica* 
or  by  short  irregular  veins  of  the  rock  itself,  in  which  either  the 
Diallage  or  feldspar  is  occasionally  wanting. 

Diallage  rock  is  associated  with  gneiss,  mica  slate,  chldrite  slate, 
argillite,  and  serpentine,  with  all  of  which  it  alternates. 

It  is  found  in  Scotland,  in  the  Shetland  islands,  particularly  Balta, 
Fetiar,  and  Unst^— It  is  found  also  in  Piedmont  and  Corsica. 

7.    LIMESTONfi. 

This  very  interesting  mineral  has  already  been  described  under 
the  species,  carbonate  of  lime,  and  its  geological  characters  there 
given.    We  here  add  or  repeat  a  few  general  remarks. 

Limestone  is  found  in  the  three  great  classes  of  rocks,  primitive, 
transition,  and  secondary,  but  most  abundantiy  in  the  last ;  it  is  also 
not  uncommon  in  alluvial  deposites. 

Primitive  Limestone  has  always  a  granular  structure;  but  the 
size  of  the  grains  or  granular  concretions  is  variable,  and  seems  in 
some  degree  to  correspond  with  the  relative  age  of  the  minerals — 
Thus  the  Limestone,  which  occurs  in  beds  in  gneiss,  and  which,  of 
course,  is  supposed  to  belong  to  the  oldest  formation,  has  usually  a 
coarse  texture,  and  large  granular  concretions.  But,  when  its  beds 
exist  in  mica  slate  or  argillite,  its  texture  becomes  more  or  less  fine 
grained,  and  its  color  is  often  less  uniform,  than  in  the  older  forma^ 
tions.  Indeed  in  some  of  the  more  recent  formations  of  primitive 
Limestone,  the  texture  is  so  compact,  that  the  distinct  concretions 
can  be^discovered  only  by  the  glimmering  lustre  of  the  foliated  fracture. 

Limestone  has,  in  but  very  few  instances,  been  observed  in  con- 
nexion with  granite  /  nor  is  it  certain,  that  this  granite  belongs  to  the 
lowest  or  oldest  formation  of  this  rock. 
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Transition  Limestone  has  a  textare  more  or  leM  compact;  ifs 
colors  are  much  variegated ;  and  it  frequently  contains  a  greater  or 
less  number  of  petrifactions.  Its  structure,  howerer^  is  often  sooiewhat 
crystalline ;  and,  whQe  it  presents  shining  points,  it  sometimes  cootuns 
various  shells^ — ^It  sometimes  rests  on  primitive  ai]giliite,  and  is  as»* 
ctated  with  graywacke,  and  other  rocks  of  contemporaneous  formatioiii 
It  often  occurs  on  the  sides,  or  near  the  foot  of  mountains. 

As  primitive  and  transition  Limestones  gradually  unite,  so  also 
the  latter  passes  by  imperceptible  shades  into  that,  which  is  deddedlj 
secondary. 

Secondary  Limestone  has  a  compact  texture,  a  dull  fracture,  and 
usually  contains  a  greater  or  less  number  of  shells,  and  sometimes 
other  oi^ganic  remains.  It  is  always  stratified;  but  the  strata  are 
sometimes  inclined,  and  often  horizontal.  It  is  associated  with 
sandstone,  gypsum,  marl,  clay,  &c. 

Limestone^  under  the  name  of  calcareous  tu&,  is  often  HmunI  in 
alluvial  deposites.  It  is  sufficiently  characterized  by  its  stractnre 
and  situation,  and  by  the  vegetables,  fluviatile  sheila,  and  remains  sf 
quadrupeds,  which  it  often  contains. 

Hie  term  calcareous  is  applied  to  those  beds  or  moantiiiM^  which 
are  composed  of  carbonate  of  lime,  under  any  of  its  forms. 

8.  TRAP,  OR  HORNBLENDE  ROCKS. 

The  word  Trap  is  at  present  employed  only  as  a  general  tenn  in 
geology.  It  has,  however,  been  often  used  in  so  loose  and  indetenninate 
a  sense,  that  it  has  been  productive  of  much  ambiguity  and  raisonder- 
standing  among  mineralogists.  This  word  is  derived  from  the  Swedish 
Trappa,  which  is  said  to  signify  a  stair,  or  series  of  steps.  It  was 
hence  originally  applied  to  certain  rocks,  whose  beds  or  strata,  in 
consequence  of  the  action  of  the  weather  on  their  edges,  assumed  the 
form  of  steps  or  stairs,  and  retreated  in  ascending. 

But,  without  attempting  to  ascertain  the  various  substances,  to 
which  the  word  Trap  has  been  applied  in  different  countries,  and  by 
different  writers,  two  remarks,  in  regard  to  the  present  acceptatioo  of 
this  term,  will  be  offered. 

Mr.  Kirwan,  in  his  mineralogy,  has  employed  the  word  Trap  as  the 
name  of  a  species,  which  he  has  divided  into  two  families,  viz.  common 
trap— and  figurate  trap  or  basalt  Both  these  families  are  described 
in  this  volume  under  the  name  of  basalt  In  fact,  the  two  varieties, 
called  common  or  amorphous  trap — and  figurate  or  columnar  trap,  or 
basalt,  do  not  differ  in  any  one  important  character,  excepting  form ; 
they  are  composed  of  the  same  ingredients,  and,  according  to  Beipnan, 
in  the  same  proportions. 
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But,  in  modern  geological  inquiries,  the  word  Trap  is  usually 
employed  to  designate  a  rock  or  aggregate,  in  which  hornblende^ 
predominates.  Sometimes  also  Trap  rocks  are  composed  of  horn- 
blende, nearly  or  quite  pure.  Hence,  the  presence  of  hornblende^  as  a 
predominating  ingredient,  characterizes  those  minerals,  to  which  most 
geologists  apply  the  name,  Trap. 

Trap  rocks  are  found  in  primitive,  transition,  and  secondary 
mountains. 

In  primitive  Trap,  the  hornblende  occurs  nearly  or  quite  pure,  or 
is  united  chiefly  with  feldspar,  forming  several  varieties  of  greenstone* 
But  more  recent  formations  of  Trap,  found  among  transition  rocks,  are 
contaminated  by  a  ferruginous  clay ;  and  in  some  of  the  secondary 
traps,  this  blackish,  indurated,  ferruginous  clay  seems  to  take  the 
place  of  hornblende. 

Among  Trap  rocks  may  be  enumerated  hornblende,  hornblende 
slate,  greenstone,  greenstone  slate,  amygdaloid,  basalt,  wacke,  and 
clinkstone  porphyry.  To  these  Dr.  MaccuUoch  has  added  hypersthene 
rock,  and  augite  rock.    He  also  includes  some  varieties  of  sienite.*^ 

It  is  hence  obvious,  that  the  word,  TVop,  is  not  uniformly  confined 
to  those  rocks,  in  which  hornblende  predominates ;  but  is  also  extended 
to  some  other  rocks,  which  have  similar  geological  relations  to  those^ 
which  are  more  strictly  called  Trap. 

It  is  also  obvious,  that,  although  Trap  may  be  a  convenient  word  to 
designate  a  certain  series  of  rocks,  of  which  a  greater  or  less  number 
are  often  associated,  it  in  fact  conveys  no  definite  idea  of  any  one 
species  or  sort  of  rocks. 

By  some  geolc^sts  most  of  the  Trap  rocks  are  supposed  to  be  of 
igneous  origin.  (See  Basalt) 

The  Hornblende  Schist  of  MaccuUoch  also  embraces  those  rocks, 
which  are  known  by  the  names  of  hornblende  rock,  primitive  green* 
stone,  and  greenstone  slate^ — ^The  name  Hornblende  Rock,  as  employed 
by  Ekton,  in  his  Geology  of  the  Northern  States,  includes  primitive 
trap,  sienite,  greenstone  porphyry,  aod  green  porphyry.  The  Horn- 
blende Schist  of.  the  former,  and  the  Hornblende  Rock  of  the  latter 
are  usually  associated  with  gneiss,  or  even  alternate  with  it 

Grecnstooe,  one  of  the  most  important  and  abundant  of  the  Trap 
rocks,  will  be  described  in  the  next  article. 

9.    GREENSTONE.    Jameson. 

Grunitdiii  Werner,  Brochant,    Roche  unphibolique.  Hmiy.    D'mbut,  Brongniart- 

Greenstone  is  essentially  composed  of  hornblende  and  feldspar  in 
the  state  of  grains,  or  sometimes  of  small  crystals.  The  proportions 
are  somewhat  various;  but  the  hornblende  predominates,  and  verj 

*  Tte  Fkrn  de  Coriie«rt]M  Fktmeh  often  be&oBgt  w  hotaUcnde,  «r  b  a  TW7  fine 
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fieqnentlj  gitea  to  this  aggr^ate  more  or  leas  of  a  grumitk  tinge, 
especially  when  it  is  moistened.  Hence  the  name  of  this  rseL^ 
Sometimes  the  tinge  of  green  is  considerably  lirely,  and  may  arise 
either  from  the  hornblende,  or  from  epidote  disseminated  throng^  tte 
mass.  Sometimes  also  its  color  is  dark  gray,  or  grayish  blade.  In 
fine,  its  color,  especially  at  the  surfiice,  is  often  modified  by  tht 
presence  of  oxide  of  iron* 

This  rock  presents  a  considerable  diversity  of  aspect,  dependiog 
on  the  general  stmcture,  or  on  the  size,  proportion,  disposition,  and 
more  or  less  intimate  mixture  of  its  constituent  parts. 

In  some  of  the  more  common  Tarieties,  the  two  ingredients  are  in 
distinct  grains  of  considerable  size,  like  those  of  granite;  and  the 
foliated  structure  both  of  the  hornblende  and  feldspar  is  often  dis- 
tinctly yisible.    The  proportion  of  feldspar  is  sometimes  very  saudL 

From  Greenstone  with  a  coarse  granular  structure  to  those  varietieSi 
whose  texture  is  so  finely  granular,  that  the  two  ingredients  can  scarcely 
be  perceived,  there  is  a  gradual  passage,  exhibiting  every  iotemtdiate 
step.  Indeed  the  grains  are  sometimes  so  minute  and  so  unifarmly  and 
intimately  mingled,  that  the  mass  appears  altogether  homogeneous  and 
the  different  ingredients  are  hardly  perceptible,%ven  with  a  glawi 
Hence  the  texture  of  this  rock  is  sometimes  distinctiy  crystalUBe,  and 
sometimes  almost  compact  and  earthy. 

Greenstone,  like  basalt,  sometimes  presents  itself  in  pumt  or 
columns  of  various  sizes.  These  prisms  may  have  from  three  to  sefen 
sides,  and  are  sometimes  as  regular  as  those  of  basalt. — ^It  also  occurs 
in  globular  masses. 

The  general  aspect  of  Greenstone  is  sometimes  much  diveftified 
by  the  foreign  ingredients,  which  it  admits  into  its  composition. 
Among  these  are  quartz,  epidote,  mica,  talc,  carbonate  of  lime,  and 
almost  always  sulphuret  of  iron,  M'hich  is  sometimes  magneticip— Thr 
quartz  is,  in  some  cases,  abundant,  and  seems  almost  to  take  the, 

«  place  of  feldspar. Iron  frequently  enters  into  the  composition  of 

this  rock.  Hence,  by  exposure  to  the  weather,  its  e3cterior  becomes 
brownish  or  reddish  brown;  and  some  Greenstom'S  are  gradaalW 
decomposed,  and  converted  into  a  reddish  brown  sand. 

Many  Greenstones  are  susceptible  of  a  polish ; — and  that  variety, 
which  admits  epidote  into  its  composition,  often  forms  a  very  beautiful 
mineral,  when  polished,  especially  if  it  is  porphyritic.  Its  color  is 
often  a  fine  dark  green,  resembling  serpentine.  The  epidote,  either 
crystallized  or  compact,  is  sometimes  in  very  narrow  veins  ;  and  some- 
times it  is  uniformly  disseminated  in  very  minute  grains.  In  other 
MIIM»  the  epidpte  and  feldspar  form  a  kind  of  base,  containing  acicular 
of  hornblende ;  or  the  three  ingredients  are  distinct^  as  in  granite. 


Var.  1.  pomFHYHino  grsbmstovb.*  Jamesoh^  All  the  Tarietiet 
of  greenstone  are  occasionallj  rendered  porphjritic  bj  containing 
crystals  of  feldspar,  which  are  sometimes  considenUy  large.  Crystals 
of  quartz  also  are  sometimes  imbedded. 

When  these  crystals  of  feldspar  are  imbedded  in  a  blackish  green* 
stone,  whose  texture  is  so  fine,  that  the  general  aspect  is  homogeneous, 
a  porphyry  is  produced,  which  appears  to  be  one  variety  of  the  black 
forfhiiiry\  of  the  ancients. 

.  OPHTTS,  or  OHBBH  POHPHY&T.|  This  is  a  greenstone,  which  to  the 
naked  eye  appears  homi^neous,  and  varies  in  color  from  blackish  green 
to  pbtachio  green.  It  contain^  greenish  white  crystals  of  feldspar^ 
which  on  the  polished  surface  often  appear  in  parallelograms,  and  are 
sometimes  cruciform.  Its  texture  is  very  compact,  and  its  fracture 
often  splintery^— In  many  cases,  its  fine  green  colcnr  is  undbubedtly  pro- 
duced by  epidote.— This  belongs  to  the  green  porphyry  of  the  ancients. 

Specimens  of  this  porphyry  occur  in  the  vicinity  of  Boston. 

(Qeologieul  remoHct.)  Greenstone  occurs  in  beds  more  or  lesa 
lai^,  and  sometimes  forms  whole  mountains.  It  often  appears  in 
conical  hills,  or  presents  high,  mural  precipices,  whose  fronts  are 
frequently  composed  of  numerous  columns  or  priams  of  various  sizes^ 
like  basalt.  These  columns  are  intersected  by  seams,  often  horizon- 
tal ;  and  hence  result  those  prismatic  fragments,  into  which  this  rock 
spontaneously  falls,  or  may  easily  be  broken.  Hence  also  the  numerous 
fragments,  which  are  usually  found  at  the  foot  of  such  precipices^— 
Sometimes  it  forms  only  the  summits  of  mountains,  which  are  compos- 
ed of  rocks  very  different  from  Greenstone. 

Small  veins  of  quartz,  epidote,  actynolite,  feldspar,  prehnite,  zeolite^ 
calcareous  spar,  &c.  often  traverse  Greenstone. 

Beds  of  argillaceous  iron,  and  of  other  metals  are  sometimes  con- 
tained in  this  rock. 

Greenstone  appears  among  primitive,  transition,  and  secondary  rocks» 

PtimiHve  Greenstone  occurs  in  gneiss,  mica  slate,  and  argillite  ; 
in  the  last  of  which  it  often  forms  very  large  beds.  It  frequently 
alternates  with  sienite;  and  is  sometimes  associated  with  compact 
feldspar,  porphyry,  &c.  Its  structure  is  often  more  or  less  distinctljr 
crystalline,  and  its  ihgredients  ea^ly  distin^ishable  by  the  eye. 
Sometimes  also  its  aspect  is  almost  homogeneous. 

T\ran»iHon  Greenstone  is  associated  with  amygdaloid,  graywacke,. 
tec— It  sometimes  occur^i  in  globular  distinct  concretions,  which  have 
a  lamellar  structure. 

Secondary  Greenstone  is  associated  with  sandstone,,  basalt,  wacke, 
amygdaloid,  &c.    It  often  covers  wacke  and  basalt,  into  both  of  which 

*  Dkibve  forpkyroMe*  Btnignlart,  t  VaricCf  of  Mdtpkyie.  BnmgnkuU    %  Ofhitaw  Brmgnlmi, 
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it  obviously  paBses.  Its  structure  is  sometimes  so  fine  grained,  that 
the  distinct  ingredients  can  scarcely  be  perceived.  Indeed  its  textare 
is  sometimes  almost  earthy.  Sometimes  also  it  i&  vesicnlar,  or  even 
forms  the  base  of  amygdaloid.  Like  transition  Greeii8tone»  it  nay 
occur  in  globular  concretions^— It  is  frequently  in  veins,  and  ii 
sometimes  distinctly  stratified. — In  some  instances  this  rock  contaiof 
shells,  or  other  organic  remains. 

(LocalUies,)    Greenstone  is  by  no  means  an  uncommon  rock  ia 
the  United  States.    In  JWtr  Jersey,  it  forms  the  summits  of  almost 
all  the  mount^ns  between  the  western  primitive  Highlands  and  the 
Hudson.     It  is  usually  fine  grained,  and  has  often  a  dark  color, 
resembling  that  of  basalt.      It  appears  to  rest  on  sandstone,  and 
sometimes    presents    mural    precipices.      The  Palisadoes,  near  the 
Hudson,  are  precipices  of  Greenstone  nearly  200  feet  high.  (Piemce.) 
o^Fine  examples  of  columnar  Greenstone  occur  in  several  parts  of 
the  range  of  secondary  mountains,  which  extend  from  New  Haven 
in  Connecticut  to  Greenfield  in  Massachusetts,    At  Mcmnt  Holvoke, 
near  .Northampton,  the  columns,  which  are  nearly    perpendicolar, 
sometimes  vary  in  height  from  60  to  more  than  100  feet;  SDd  are 
frequently  articulated,  like  those  of  basalt    These  prisms  are  very 
often  hexagonal ;  and  their  diameter  sometimes  extends  to  foar  feet^ 
This  deposite  of  Greenstone,  which  is  more  than  100  miles  in  length 
and  from  3  to  25  miles  in  breadth,  generally  rests  upon  red  sandstone. 
— In  Connecticut,  at  Woodbury,  secondary  Greenstone  is  deposited 
in  a  basin  in  gneiss.  (Sillimas,) — In  Massachusetts,  at  Deerfield,  its 
columns  have  from  3  to  6  sides,  and  vary  in  length  from  one  foot  to  SO 
feet ;  they  are  sometimes  articulated.     Most  of  the  Greenstone  near 
Deerfield  is  amygdaloidal,  and  often  contains  globular  concretions 
of    Greenstone   several   inches  in  diameter,    (^^/pciirorir.^— Near 
Boston,  it  forms  veins  in  graywacke  or  conglomerate.   (Webster*) 
Other   examples  of  columnar   Greenstone,  apparently    forming  the 
summits  of  several  mountains,  sometimes  from  200  to  300  feet  high 
have  been  observed  by  J.  Merrick,  esq.  in  Maine,  about  100  miles 
above  Hallowell,  on  the  Kennebec.    The  prisms  present  from  S  to 
6  sides ;  their  edges  are  straight  and  well  defined ;  and  their  gen- 
eral aspect  is  that  of  bricks  standing  on  their  ends.— A  secondar) 
Greenstone  is  found  also  at  Belfast,  Jackson,  Brownville,  and  other 
towns   west  of  the  Penobscot  river.      This  Greenstone,  which  has 
hitherto  been  observed  in  detached,  insulated  masses,  abounds  with 
shells  and  impressions  of  shells.      Some  specimens  much  resemble 
graywacke  slate.    The  same  rock  occurs  nearly  on  the  height  of  land 
between  the  Kennebec  and  Penobscot. — At  Harpswell,  in  Cumberland 

*  See  Bruee*s  Min*  Jour.  vol.  i,  p.  119.   Also  North  American  Renew,  toL  v  No^  ^P*  3^* 
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Countjy  18  found  an  uncommon  variety  of  Greenstone,  through  which 
numerous  balls  or  spheroidal  masses,*  apparently  of  gamety  are  dissem- 
inated. These  balls,  of  which  nearly  a  hundred  sometimes  occur  in  a 
cubic  foot,  are  easily  separable  from  the  mass,  and  are  usually  some- 
what larger  than  bullets.     This  rock  has  not  yet  been  observed  in  situ. 

(Uses.)  When  this  rock  breaks  into  prismatic  fragments,  it  forms 
a  very  useful  building  stone. — Most  varieties  of  Greenstone,  when 
heated  red  hot,  plunged  into  cold  water,  and  pulverized,  become  a 
good  substitute  for  puzzolana  in  preparing  water-proof  mortar  for 
the  construction  of  wells,  cellars,  docks,  piers,  &c. 

£.  GREENSTONE  SLATE.*  Jamkson^  The  structure  and  fracture  of 
this  variety  are  slaty.  The  hornblende  and  feldspar,  which  is  compact, 
are  nearly  in  equal  proportions.    It  also  contains  a  little  quartz  or  mica. 

Greenstone  slate  is  usually  a  primitive  rock.  Sometimes  it  forms 
large  beds  in  argillite ;  and  sometimes  it  constitutes  extensive  strata, 
or  whole  hills.  In  some  instances,  it  contains  beds  of  primitive  lime- 
stone, or  even  alternates  with  it 

According  to  Jameson,  the  mines  of  Gersdorf  in  Saxony,  and  of 
Adelfors  in  Sweden  are  situated  in  this  rock. 

In  the  United  States,  extensive  strata  of  Greenstone  slate  occur  in 
Connecticut,  a  few  miles  westward  from  New-  Haven. 

la    HYPERSTHENE  ROCK.    Mjcculloch. 

HjpentbcDe  Oreenstoii«i  Jmnenn. 

This  rock  is  composed  of  Hypersthene  and  feldspar  in  various  pro« 
portions.  The  feldspar,  which  is  gray,  greenish  or  purplish  gray,  may 
belong  to  the  common,  glassy,  or  compact  variety.  Its  general  aspect 
varies  much,  according  to  the  size  and  proportions  of  its  two  ingredients. 
Hence  this  rock  sometimes  resembles  a  lai^  grained  granite,  and 
•sometimes  a  common  greenstone.  Sometimes  also  its  structure  is  slaty. 

It  forms  large  beds,  and  is  associated  with  trap  rocks. 

It  is  found  in  Scotland  in  the  isle  of  Sky  and  in  Airdnamurchan, 
where  it  was  discovered  by  Dr.  Macculloch. 

11.    AUGITE  ROCK.    Macculloch. 

Angite  Oreenstone.  /omeMii. 

This  rock  is  an  aggregate  of  Augite  and  feldspar  in  variable 
proportions.  The  Augite,  which  is  black  or  dark  green,  sometimes 
predominates,  and  sometimes  the  feldspar  is  in  excess,  or  the  two 
ingredients  exist  in  nearly  equal  proportions.  The  feldspar  may  be 
compact,  or  glassy.  The  color  of  the  rock  varies  from  pale  greenish 
gray  to  gjeenish  black,  or  black,  according  to  the  proportions,  size,  and 
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intermixture  of  the  two  ingredients* — It  often  much  resembles  greea 
stone,  with  ivliich  it  has  been  confounded. 

It  is  found  in  veins  and  extensive  masses,  and  has  the  niM 
associations,  as  the  other  trap  rocks. 

It  is  abundant  in  Scotland,  particularly  in  the  Western  Islands. 

12.    PORPHYRY.*    KiRiTAs.  Jameson. 

Porphir.  Werner.    Porphyre.  Breefiant,  Brmgnlmrtm 

Porphyry  is  a  rock,  presenting  a  compact  and  homo{»eneon8  ban 
in  which  are  imbedded  other  minerals  in  the  form  of  insalated  crystali 
or  grains.  The  basis,  from  which  Uie  kind  of  Porphyry  is  denominates 
may  be  compact  feldspar,  or  claystone,  or  pUehstane,  or  dinkattmi,  & 
Indeed  many  other  minerals  are  sometimes  porpkyrUie  ;  but  the  nam 
Porphyry,  is  for  the  most  part  limited  to  the  bases  already  mentiooe 

The  imbedded  substances  are  most  frequently  ftldapar  and  ytmrt 
both  of  which  are  usually  crystallized,  the  former  in  prisms  uid  tt 
latter  in  pyramids.  The  feldspar  is  more  common  than  the  quart: 
and  may  often  be  recognised  by  its  oblong,  quadrilateral  form.  Cryi 
tals  of  hornblende  and  mica  also  are  sometimes  present 

The  colors  of  Porphyry,  or  rather  of  its  bases,  are  considersbl 
various ;  but  they  very  frequently  present  some  shade  of  red  { 
purple,  and  somethnes  also  of  brown,  green,  gray,  and  black. 

The  imbedded  minerals  are  supposed  to  have  a  contemporaneoi 
^xVr\x\  with  the-  base,  and  not,  as  in  some  other  cases^  to  Iiave  bee 
deposited  in  preexisting  cavities. 

Porphyry  has  generally  a  compact  texture.  Sometimes,  howevei 
it  is  composed  of  tabultir,  columnar,  or  globular  distinct  concretions 
and  not  uiifrequcntly  it  is  traversed  by  numerous,  accidental  rent 
aiul  seams. 

The  following  are  some  of  the  moee  common  and  important  varietie 

Var.  1.  FELDSPAR  HORPHYRY.t  Its  basc  is  compact  feldspar.  Som< 
times,  hoAvever,  the  texture  of  the  base  is  a  little  foliated,  or  granula 
Its  fracture  is  somewhat  conchoidal  and  splintery,  or  uneven,  withlittl 
or  no  lustre.  Its  colors  are  reddish,  brownisli  red,  purple,  greenisi 
black,  &c.     It  gives  fire  with  steel ;  and  is  susceptible  of  a  good  polisl 

IJy  exposure  to  the  weather,  the  crystals  of  feldspar  are  ofte 
decomposed,  and  sometimes  small  cavities  are  thus  produced.  Th 
base  itself  is  also  liable  to  decomposition,  and  becomes  invested  wit 

a  whitish   crust. This  Porphyry,  altered  by  decomposition,  oftc 

resembles  a  volcanic  product — A  polish  protects  it  from  the  actio 
of  air  and  moisture. 

•  The  word,  P»rphyry,  is  derived  from  the  Greek,  m^t^  pwple,  in  alluloii  to  the  icddiA 
parp'it  CO. or,  to  common  in  Porphyry. 

t  Horostein  and  FeUpaUi  l>orphir.  IVemtr,   HamtoBe  maA  Feldiptr  Porphyiy.  JtemoM. 
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The  base  of  this  Porphyry  has  sometimes  been  called  jasper ;  but 
its  fusibility  at  once  detects  the  error. 

In  J^Iassacbusetts,  this  variety  is  found  in  the  vicinity  of  Boston, 
at  Maiden,  Lynn,  Chelsea,  &c.  It  is  associated  with  sicnite,  and 
petrosilex,  (compact  feldspar) ;  and  is  sometimes  equal  in  beauty  to 
the  best  antique  Porphyry.  (Godon.)  Its  color  is  usually  some  shade 
of  red,  as  brownish  or  purplish  red,  and  sometimes  It  is  bluish  black, 
or  greenish  gray. 

2.  ARGiLLAOKous  or  CLATSTONE  PORPHYRY.*  Its  Iwse  is  claystoue 
or  indurated  clay,  it  has  a  dull,  earthy  fracture  ;  is  moderately  hard, 
and  sometimes  adheres  to  the  tongue.  Its  colors  are  gray,  greenish 
gray,  brown,  reddish  brown,  yellowish,  &c. — It  sometimes  contains 
balls  of  a  harder  Porphyry,  with  chalcedony  at  their  centre^ — All  the 
ingredients  of  this  Porphyry  are  subject  to  change  or  decomposition  ; 
and,  in  this  state,  the  mass  often  resembles  a  volcanic  product. — 
Sometimes  its  masses  are  composed  of  columnar  distinct  concretions. 

The  mines  of  Schemnitz,  &c.  in  Hungary  are  situated  in  argilla- 
ceous Porphyry. 

There  is  one  variety  of  this  Porphyry,  which  is  more  earthy  than 
common,  and  contains  petrified  branches,  roots,  and  trunks  of  trees. 
It  sometimes  occurs  near  coal. 

3.  0LINK8TONE  poRPHYRY.t  Its  basis  is  cliukstone.  The  fracture 
of  its  masses,  in  one  direction,  is  generally  slaty ;  but  that  of  small 
specimens  is  splintery,  or  a  little  conchoidal,  and  nearly  dull.  Its 
hardness  is  such,  that  it  gives  fire  with  steel,  but  not  so  copiously  as 
feldspar  Porphyry^ — It  sometimes  contains  hornblende,  quiirtz,  zeo- 
lite, &c.  as  well  as  feldspar. — Its  color  is  gray,  often  tinged  with  green, 
yellow,  or  blue,  and  sometimes  it  is  blackish  green,  reddish  brown,  &c. 

(Geological  remarks,)  i^ome  Porphyries  are  decidedly  primitive, 
while  others  belong  to  transition,  or  even  secondary^  rocks. 

The  Porphyry,  whose  base  is  compact  feldspar,  forms  large  masses, 
beds,  or  veins  in  granite,  gneiss,  and  other  primitive  rocks.  Sometimes 
it  is  found  contiguous  to  sienite,  greenstone,  and  graywacke. 

Argillaceous  Porphyry  is  supposed  to  be,  in  most  cases,  more  recent, 
than  the  variety  just  mentioned.  It  lies  over  most  of  the  primitive 
rocks ;  but  sometimes  it  alternates  with  sienite. — In  some  instances, 
it  contains  chalcedony,  agate,  and  hornstone  in  small  masses  or  layers, 
and  also  opal,  either  in  its  fissures,  or  disseminated. 

Clinkstone  Porphyry  is  often  decidejlly  secondary,  being  associated 
with  basalt,  wacke, 'amygdaloid,  &c.  It  is  sometimes  in  veins,  travers- 
ing sandstone  and  greenstone  ;  and  sometimes  it  rises  into  insulated, 
conical  hills. 

*  Ctay  PiorphTiy.  Kirwan,    TlioDnein  Porphir.  Werner.    Clajtloiie  Pofrphyry.  Jmmwu 
t  ForpliiMdiidcir.  IVtmer,   Forftjrjtial^  or  Clinhmwiy  Fwpkyrf,  Jfametm, 
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(RenuLrks.)    According  to  Jameson,  there  is  an  itnoieiMe 
of  Poq>hjry»  extending  from  Norwaj  nearlj  to  the   Black 
Porphyry,  composed  of  fragments  of  feldspar  Pwphjrjr,  is  sonetmes 
Observed. — Some  Porphyries  much  resemble  granite. 

Porphyry  is,  in  general,  susceptible  of  a  gpod  poliah,  nd  U 
manufactured  into  trarious  articles  both  for  ornament  and  use.  Its 
hardness  is  such,  that  it  is  sometimes  formed  into  mortars,  &c« 

IS.    SIRNITR.     KtRWAM*  BxocBjHT.  Jamrsow. 

SiMut.  Werner,    Rodw  ftldipaduqiwu  Hmiy,    Sjcailei  Btamgmimrtm 

This  rock  has  often  the  general  aspect  of  a  granite.  Ftligptr  and 
hornblende  may  be  considered  its  two  constant  and  essential  ingredieDti; 
but  it  not  unfrequently  contains  quartz  and  mica*  and  sometimes  ttlc 
and  epidote. 

The  feldspar  is  the  most  abundant  ingredient,  and  the  qoantity 
of  hornblende  is  sometimes  small.  It  is,  however,  the  presence  of 
hornblende,  as  a  constituent  part,  which  distinguishes  this  rock  from 
certain  granites^  that  accidentally  contain  hornblende. 

The  structure  of  Sienite  is  usually  granular;  but  the  grains  are 
sometimes  coarse,  and  sometimes  very  fine.  In  some  instances  its  struc- 
ture is  slaty. — When  tliis  rock  is  very  fine  grained,  and,  at  the  same 
time,  contains  lai^  crystals  of  feldspar,  it  constitutes  sienitk  forfhyry. 

The  feldspar,  whose  foliated  texture  is  often  very  dbtinct,  is  most 
frequently  reddish  or  whitish ;  but  sometimes  it  receives  a  greenish 
tinge  from  tlie  hornblende,  or  from  epidote. 

Sienite  and  greenstone  are  essentially  composed  of  the  same  ingre- 
dients, vi'A.  feldspar  and  hornblende, — and  the  two  rocks  do  in  fact 
pass  into  each  other  by  insensible  shades.  But,  in  well  characterized 
specimens  of  greenstone,  the  hornblende  predominates,  while  in  those 
of  Sienite,  the  feldspar  is  the  most  abundant  ingredient.  It  is  often 
much  more  difficult  to  distinguish  some  varieties  of  Sienite  froin 
granite,  than  fmin  greenstone. 

fGeolvgical  remarks^ J  Sienite  is  sometimes  found  resting  oi 
granite,  gneiss,  mica  slate,  or  aijgil lite;  and  sometimes  it  is  associatdi 
with  greenstone,  compact  feldspar  eitlier  simple  or  porphyritic,  argil- 
laceous porphyry,  grajwacke,  &c. 

Sienite  is  sometimes  distinctly  stratified.  Metallic  veins,  contain- 
ing ores  of  copper,  silver,  iron,  lead,  &,c.  sometimes  traverse  this  rock. 
Some  of  the  Hun;^rian  ntines  are  in  Sienite. 

This  rock  is  often  much  altered  at  the  surface  by  the  action  of  the 
weather,  more  especially  in  those  varieties,  which  contain  an  uncommon 
proportion  of  feldspar. 

Sienite  is  less  abundant,  than  most  of  tlie  preceding  rocks  already 
described. 
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In  Norwagr,  near  Christiania,  it  contains  zircon;  and,  according 
to  Von  Buch,  belongs  to  a  transition  formation. 

In  die  United  States ;  in  J^assachusettiit  tliis .  rock  is  found  in 
IV^ymovkth,  Quincjr,  Brighton,  and  other  towns  in  the  vicinity  of 
Boston*  At  Maiden,  &c.  it  is  intimately  connected  with  petrosilex, 
either  simple  or  porphyritic,  (Compact  Feldspar).  At  West  Cam- 
bridge, &c.  it  is  sometimes  in  powerful  veins,  traversing  greenstone. 
Sometimes  its  Qiasses  ^re  interposed  in  those  of  graywacke.  (Godos.) 
This  rock  is  quarried  nt  Braintree,  Weymouth,  &c.  and  is  much 
employed  as  a  building  stone*  The  Stone  Chapel  in  Boston,  tlic 
State  Prison  in  Charlestown,  and  the  Prison  at  Ledimere  Point,  arc 
built  >vith  Sienite.    It  ib  sometimes  employed  for  millstones.  (J.  F. 

4*  a.  L.  Daha.) 

(Bemarks.)  Sienite  often  receives  a  good  polish;  and  may  be 
employed  for  the  same  purposes  as  porphyry.  Its  narpe  is  derived 
from  that  of  Siena,  a  city  of  Egypt,  where  this  rock  occurs  abundantly, 
and  whence  the  Romans  obtained  it  for .  statuary  and  architecture. 

14.  TOPAZ  ROCK.    Jameson. 

TopAX  fiah.  Werner* 

This  very  uncommon  rock  appears  to  be  composed  of  fine  granular 
quartz,  prismatic  schorl,  and  gray  topaz  in  grains,  l^cse  ingredients 
are  arranged  in  alternate  layers,  producing  a  slaty  structure.  But  the 
larger  masses  of  this  rock  arc  composed  of  granular  distinct  concretions. 
Hence  its  structure  is  both  slaty  and  granular.  The  cavities  or  fis- 
sures of  this  aggregate  are  often  lined  with  regular  crystals  of  Topaz, 
quartz,  and  schorl.    Sometimes  also  lithomai^ge  is  present 

This  rock  is  found  near  Auerbach,  in  Voightland,  where  it  forms 
an  extensive,  stratified  mass,  resting  on  granite  or  gneiss,  and  covered 
by  argillite.  A  similar  aggregate,  admitting  beryl  into  its  composition, 
has  been  observed  at  Moupt  Odontschelon,  &c.  in  Siberia. 

15.  <GRAYW.4rCKE.    Jjmsso^. 

amowMlBe.  Wkrntr,  Brtekmit,    KiikUe  Staat.  JOrwan,    Vaiitty  of  BnnndlP  and  Mioop^jre. 
Br^ngmUui,    line  name  of  this  rock  is  pronounced  Grajrwak-kiB, 

This  rock  is  soiqewhat  remarkable  in  its  structure  and  geological 
relations.  It  is,  in  fact,  a  ^ind  of  sandstone,  ^nd  is  composed  of  grains 
or  fragments  of  .di^erent  minerals,  but  chiefly  of  yi(art^,  feldspar, 
siliceous  slate,  and  argillite. 

These  fragments. are  aometimesmigu]^,  and  sometime^  their  etlgcs 
and  angles  are  rounded,  thus  forming  noflules  or  globular  masses. 
Their  size  is  extremely  variable,  c.vi)n  in  .the  same  mass,  ^passing  from 
nodules  one  foot  in  diameter  to  grains,  which, are  scarcely  .perceptible 

■ 
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The  several  ingredients  of  this  rock  are  united  bj  an  indorated, 
nrs^illaccous  substance,  resembling  argillite ;  or.  what  is  more  probable, 
at  least  in  some  cases,  the  interstices  between  the  larger  fragments  are 
filldl  by  the  same  materials,  which  compose  the  lai^r  parts  of  the 
r(K  k,  but  in  grains  so  extremely  comminuted,  that  they  resemble  i 
h(nno<;;enenus  cement ; — and  of  these  minute  grains  argillite  may  per- 
haps constitute  a  lar^e  proportion. — It  sometimes  contains  a  little  mica. 

Tins  rock,  although  composed  of  substances  of  yarious  colore, 
usually  exhibits  some  shade  of  gray  or  brown,  as  bluish  gray,  reddish 
brown,  &c.  it  is  sometimes  very  considerably  hard,  and  is  ofteo 
susceptible  of  a  higli  polish. 

Var,  1.  GHAYWACKE  SLATE.*  JAMEsoNm  Tn  this  Variety  the  srniins 
are  so  minute,  that  they  are  scarcely  perceptible  by  the  eye.  The 
niai^s  has  an  aspect  nearly  homogeneous,  a  slaty  structure,  and  much 
resembles  somic  varieties  of  argillite*  But  its  gray  color,  its  glimmer- 
ing lubtre,  arising  from  scales  of  mica,  and  frequently  its  geological 
relations  will  serve  to  distinguish  it  from  primitive  argillite. 

(Geological  remarks,)  Graywacke  is  usually  arranged  among  the 
tramition  rocks,  with  which,  or  with  the  latest  of  the  primitive  nick§ 
it  is  always  associated.  Thus  it  is  sometimes  contiguous  to  sienite, 
porphyry,  greenstone,  argillite,  compact  feldspar,  and  red  sandstone, 
and  is  entirely  destitute  of  organic  remains.  In  other  ca>es,  it 
alternates  with  siliceous  slate,  amygdaloid,  and  limestone  m*arly  or 
quite  compact,  and  contains  organic  remains  of  animals  and  plants. 
— Sonictinies  it  occurs  near  the  foot  of  mountains,  and  sometiiue&  at 
a  very  considerable  elevation. 

Giaywacke  is  often  distinctly  stratified;  but  the  strata  are  not 
usually  parallel  to  those  of  the  subjacent  rocks.  The  common  and 
slaty  varieties  often  alternate  with  each  other ;  and  both  are  tiaversed 
by  veins  of  quartz. 

This  rock  is  remarkably  metalliferous ;  and  its  ores  occur  both 
in  beds  and  veins,  the  latter  of  which  are  sometimes  very  lar;.^. 
IVlost  of  the  mines  of  the  Harz,  which  furnish  silver  and  lead,  are 
contained  in  Graywacke. 

(Localities.)  This  rock,  although  less  common  than  mar-y  of  the 
preceding,  is  found  abundantly  in  some  countries,  as  in  the  Harz  and 
oilior  parts  of  Germany.  In  Scotland,  at  the  Lead  Hills;  and  indeed 
iieaily  all  tlie  mountains  in  that  country,  south  of  the  Frith  of  Forth, 
aro  diiefly  Graywacke.  (Jameson.) — It  is  found  also  near  Vu!«i>ir.e, 
in  the  environs  of  Mont  Blanc,  and  at  many  other  places  in  the  Alps 
and  is  composed  of  fragments  of  primitive  rocks,  forming  a  kind  of 
puddingstone.     It  there  occurs  at  a  very  great  elevation,  forming  lai^ge 

*  Cnui»acke  Schiefer.  IVermr.    Gnuwaeke  SduMcme.  Brfckant. 
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masses  in  yertical  beds.  Indeed,  according  to  the  obseirations  of 
Saussure,  it  appears  to  be  a  general  fact,  that,  in  the  Alps,  Vosges, 
and  Cetrennes,  the  primitive  rocks  are  separated  from  the  secondary 
bj  a  kind  of  sandstone  or  pnddingstone,  which  belongs  to  Grajwacke. 
In  the  United  States,  Grajwacke,  particularly  the  slatj  variety, 
is  abundant  on  the  western  side  of  the  Alleghany  mountains  between 
the  primitive  and  secondary  strata,  extending  from  Lake  Champlain, 
or  perhaps  Canada,  to  the  Mississippi. — In  Massachusetts,  it  is  one 
of  the  predominant  rocks  in  the  vicinity  of  Boston,  in  the  towns  of 
Brighton,  Brookline,  Roxbury,  Milton,  and  Dorchester.  It  is  composed 
of  fragments  and  nodules,  which  belong  chiefly  to  quartz,  argillite,  and 
feldspar,  atd  which  vary  in  size  from  one  foot  in  diameter  to  mere 
gratis.  The  spaces  between  tlie  larger  nodules  are  filled  with  minute 
grains  of  minerals  of  the  same  nature,  as  those,  which  compose  the 
larger  parts  of  tlie  rock.  It  is  often  traversed  by  veins  of  white 
quartz ;  and  sometimes  it  contains  large  masses  of  greenstone,  sienite, 
argillite,  or  amygdaloid.  At  Brighton,  it  lies  contiguous  to  amygda- 
loid. By  exposure  to  the  weather  this  rock  is  gradually  decomposed, 
and  the  nodules  of  quartz  sometimes  fall  out,  leaving  empty  the  cells, 
in  which  they  were  inclosed.  This  rock  resembles  the  pnddingstone 
of  Valorsine,  already  mentioned  ;  and  is  in  Massachusetts  often  known 
by  the  name  of  plum  puddingstone.  When  not  decomposed,  it  is  sus- 
ceptible of  a  high  polish.  (Oodov,)  This  rock  is  stratified,  and  contains 
veins  of  greenstone,  composed  of  prismatic  concretions.  (Webster.) 

16.    AMYGDALOID.    Kirwan.  Jamesos. 

Mu&delsteiii.  Werner,    Bocbe  Amygdaloide.  Br9cha"t,   Amygdaloide.  BrMgnlart* 

Amygdaloid  is  a  compound  rock,  composed  of  a  basis,  in  which  are 
imbedded  various  simple  minerals.  But  these  imbedded  minerals  are 
not  crystals  and  grains,  apparently  of  contemporaneous  origin  with  the 
basis  itself,  as  in  the  casytf  porphyry.  On  the  contrary,  their  form, 
though  sometimes  irregular,  is  usually  spheroidal  or  oval,  like  that  of 
an  almond  ;  and  hence  the  name*  of  this  rock. 

The  basis  of  this  rock  is  usually  more  or  less  argillaceous,  and  may 
be  wacke,  fine  grained  greenstone,  basalt,  indurated  ferruginous  clay, 
or  some  other  rock  belonging  to  the  trap  formation.  Its  color  is  com- 
monly some  shade  of  gray  or  brown,  as  greenish  or  brownish  gray, 
reddish  brown,  &c.  Its  hardness  is  sometimes  moderate,  and  sometimes 
enables  it  to  give  sparks  with  steel.  Sometimes  the  base  is  a  little 
stratified  ;  and  sometimes  the  rock  presents  columnar  oV  globular 
distinct  concretions. 

The  imbedded  substances  are  calcareous  spar,  quartz,  chalcedony, 
agate,  epidote,  steatite,  lithomarge,  green  earth,  chlorite,  zeolite,  horn- 
blende, feldspar,  sulphate  of  barytes,  &c. 

*  Fram  the  Lalin,  amygdala,  aa  almand. 
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Heaoe  the  general  aspect  ^  tbis  rock  is  thrt  if  t  hmiks  ^wUcli  ettcf 
attained  cavities  or  vesides,  tkat  hare  subsequently  been  filled^  either 
entirely  or  in  part,,  by  the  miDerals,  whidi  now  appear  ioMded- 
Sometimes  these  imbedded  minerals  are  easily  aepareble.  Som^amm 
the  cavities  are  on^  in  part  filled,  their  iateriM*  bebug  lioad  with  a 
cnist ;— and  sometimes  they  are  entirely  empty»  ia  laoMeqqeace^  lit  leait 
in  many  cases,  of  the  dec^Mnposition  of  the  once  imbeddad  iBiaenbi 
«— In  general,  only  one  substance  is  imbedded  in  the  8an»e  cavii^; 
hut  sometimes  two  or  three  minerals  are  uni^  in  the  sane  nodol^ 
one  being  contained  within  another*  Some  4»f  the  nodnlfs  have  a 
cavity  at  the  centre,  lined  by  minute  crystals  of  quartz  and  cpidttcu 

Sometimes  the  base  undei^goes  decomposition,  while  the  qaarte, 
epidote,  «r  other  imbedded  substance  remains,  prq|e<:ting  above  dw 
surface.  This  rock  is  then  often  called  a  VflriBiiUs^  bnf  other 
aggregates  have  received  the  same  name. 

Some  Amygdaloids,  in  consequence  of  their  v^vnoiilar  afan^tvie  tni 
a  partial  decomposition*  reseraj[)le  lava 

Far.  L  toabstonk.  The  name  of  this  variety  cf  Afliygdiloid  is 
suggested  by  the  general  aspect  of  the  rook;,  which  .aomriitat  n* 
semUes  the  exterior  of  a  toMd. 

( Geological  nrnarks,)  Amygdaloid  is  aomettmes  foaad  osntigpoqs 
to  greenstone  and  ttenite,  or  resting  on  graywacke,  or  alteraalMg  with 
compact  limestone.  In  such  .cases,  it  must  belong  to  the  tnmiitinn 
class,  or  to  the  latest  of  the  primitive  rocks^— In  other  casoi,  it  if 
associated  with  wacke,  sandstone  and  other  rocks  of  recent  formation. 
It  is  sometimes  traversed  by  veins  of  quartz  and  feldspar. 

(Localities.)  Amygdaloid,  though  not  very  common,  is  abondiiit 
in  some  countries,  as  in  the  Harz,  Derbyshire,  &c. 

The  toadstone  of  Derbyshire  deserves  particular  notice. — Its 
ordinary  colors  are  brownish  gray,  purplish  brown,  bluish,  or  greenish; 
and  its  vesicles  are  either  empty,  or  filled"  with  white  or  greeniib 
carbonate  of  lime.  The  lowest  bed  of  toadstone,  which  is  sometimes 
80  yards  thick,  rests  on  a  very  thick  bed  of  stratified  UmsitoMf 
containing  ammonites,  &c.  and  some  ores  in  its  veins.— This  bed  of 
toadstone  is  also  covered  by  a  bed  of  compact  limegtone,  which  coo- 
tains  numerous  veins  of  the  sulphurets  of  lead  and  zinc,  calaluiD^ 
&c.  also  fetid  carbonate  of  lime,  nodules  of  homstone,  and  numerous 
Clonic  remains.  And  it  is  a  remarkable  fact,  that  the  metallic  vfios 
which  traverse  both  tiiese  beds  of  limestone,  have  rarely  penetrated 
the  toadstone.  A  number  of  rents,  which  proceed  from  the  limestone 
into  the  upper  and  lower  sides  of  the  bed  of  toadstone,  contain  sulphn- 
ret  of  lead,  &c. — ^Over  tlie  second  bed  of  limestone,  already  mentioned, 

I  term  ii  derived  fivm  the  Latin,  vorteifi,  tmctf  ptXfm  ■Unapi  *»  1^ 
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tf«  fimnd  two  btd$  of  teidstone,  and  two  of  limestone^  alternating  with 
each  others — ^Thc  limestone,  which  is  the  highest  of  these  four  beds, 
contains  elastic  bitumen ;  and  is  itself  covered  by  a  thick  bed  of  shale, 
Hrhich  embracea  bods  of  sandstone,  limestone,  ckiy,  &c.  and  presents 
iome  TegeiaUe  impressiottSw-— The  shale  is  covered  by  a  tBick  deposito 
tSnaidskmet  which  exhibits  impressions  of  reeds,  flags,  &C  and,  in  the 
apper  part»  becomes  softer  and  micaceous^*-Over  this  sandstone  are 
placed  18  beds  of  sandstone  and  shaU^  constituting  the  Independent 
eoal  formation  of  Werner.*  (Farby,  in  Nicholson's  Joum.  vol.  xxxv.) 
In  tlie  United  States,  several  varieties  of  Amygdaloid  are  found  in 
Murylatidg  &c«  on  the  Blue  Ridge.-— In  one  variety,  the  base  is  brown, 
has  a  texture  like  that  of  petrosilex  (compact  feldspar),  gives  fire  with 
Steel,  and  contains  spheroidal  masses  about  the  size  of  an  ounce  ball,  of 
a  fermginous  aspect,  and  easily  separable  from  the  base* — In  another 
tariety,  the  base  is  gray,  brown,  and  greenish  gray,  and  contains  small 
greenish  masses,  which  appear  to  be  epidote.  This  base  is  subject  to 
decomposition,  leaving  the  imbedded  substance  projecting  above  the 
anrface,  and  constituting  a  varudite. — In  a  third  variety,  the  imbedded 
Substance  is  white,  and  liable  to  decomposition,  thus  rendering  the 
base  vesicular.-^The  last  two  varieties  belong  to  transition  rocks. 
^JETjrDBw.J— — In  Massachusetts,  at  Mount  Holyoke,  a  variety  of 
Amygdaloid  is  found,  which  reseuibles  the  toadstone  of  Derbyshire. 
«— At  Brighton,  near  Boston,  an  Amygdaloid  is  found  contiguous  to 
aienite  and  greenstone,  and  sometimes  it  rests  on  gray wacke.  Its  base 
is  commonly  reddish  brown ;  and  the  imbedded  nodules  are  quartz, 
feldspar,  carbonate  of  lime,  epidote,  &c.  Some  of  the  nodules  of 
quartx  appear  as  if  enchased  in  epidote*  This  rock,  which  has 
sometimes  a  slaty  texture,  and  even  exhales  an  argillaceous  odor,  when 
moistened,  is  analogous  to  the  toadstone  of  the  English.  (Godom.) 

17.    SANDSTONE.    Jjmeson. 

StndtHfai.  Werner.    Oiit.  Hauif,  artcAmt.    The  Paarainite  of  ^rmigidart  eonlaiiM  lercnl  Tarieckt 

Sandstone  is,  in  most  cases,  composed  chiefly  of  grains  of  quarts, 
united  by  a  tement,  which  is  never  very  abundant,  and  often,  indeed, 
ii  nearly  or  quite  invisible.  These  grains  are  sometimes  scarcely 
distinguishable  by  the  naked  eye,  and  sometimes  their  magnitude  ia 
equal  to  that  of  a  nut  or  an  ^g,  as  in  those  coarse  sandstones,  called 
conglomerate^  VtA  sometinea  pnddingstone  or  breccia. 

The  cement  is  variaMe  in  quantity,  and  may  be  calcareons  or 
marly,  argillacteous,  or  aigiilo-ferruginous,  or  even  ailiceous.  When 
ttliceous,  the  mineral  often  much  resembles  quartz. 

*  iTor  mrenS  tii»fMflia  A^ttUa  in  nfird  to  weoBitfjr  vMta,  eoaiak  Sni  tar  h  niitiifMn 
MinenloKiqiie  dei  enrirods  de  Paris ;  par  Cuvttr  et  Brongntart^ — Alto  TnnMetknit  of  tbe  Oeo- 
kgiod  Sodelj,  Londim,  foL  iitontte^amtMimorite  IdtoTWiilanAvrLg^^  8«e  alM 
OotlliieorMmwtlogy  ilii  0«olof7,Vf  TrnUom  PTM^f. 
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The  texture  of  some  Sandstones  is  very  close,  while  that  of  others 
is  so  loose  and  porous,  as  to  permit  the  passage  of  water.  Sonetimes^ 
indeed,  this  rock  is  vesicular. 

Some  varieties  are  sufficiently  solid  to  give  fire  with  ateeUvlule 
others  are  friable,  and  may  be  reduced  to  powder  even  by  the  fingers ; 
but  tliis  powder  discovers  the  hardness  of  quartz  by  the  ease,  with 
which  it  scratches  glass  or  steel.  Sandstones  with  a  marly  cemeot 
are  often  very  friable. 

Its  fracture  is  always  granular  or  earthy,  although,  in  some 
instances,  it  may,  at  the  same  time,  be  also  conchoidal  or  splintery. 
Some  Sandstones  have  a  slaty  structure,  arising  from  scattered  and 
insulated  plates  of  mica,  and  have  been  called  Sandstone  slaie* 

Its  most  common  color  is  gray  or  grayish  white,  sometimes  widi 
a  shade  of  yellow,  brown,  or  green,  and  sometimes  it  is  reddish  or 
I'cddish  brown,  &c.  In  some  cases,  the  color  is  uniform ;  in  others, 
it  is  variegated. 

In  addition  to  quartz,  some  Sandstones  embrace  grains  of  feldspar, 
flint,  and  siliceous  slate,  or  plates  of  mica.  The  mica  is  sometimes  la 
considerable  quantities  in  tliose  friable  sandstones,  which  accompany 
coal. 

Some  Sandstones  are  so  ferruginous,  as  to  form  a  valuable  ore  of 
iron,  containing  either  an  oxide  or  the  carbonate  of  iron. 

Some  varieties  of  this  xock  deserve  particular  notice. 

Var.  1.  RED  SANDSTONE.*  The  grains  of  this  variety  are  asnally 
coarse,  and  united  by  an  argillaceous  cement,  which  is  at  the  same 
time  ferruginous;  hence  the  dark  reddish  or  reddish  brown  color, 
which  it  presents. — It  sometimes  contains  scales  of  mica,  or  embncei 
petrified  wDod.  Fossil  bones  have  also  been  observed  in  iU — It  is 
abundant  in  many  countries ;  and  by  the  miners  is  sometimes  called 
Red  Dead  Lier. 

2.  VARIEGATED  sANDSTONE.t  Jamesos.  This  Sandstone  preseofst 
diversity  of  colors,  as  yellow,  green,  brown,  red,  and  white,  which  arc 
usually  arranged  in  stripes,  or  zones,  either  straight  or  winding.  It  has 
commonly  a  close  texture  and  fine  grain ;  but  it  very  often  embraces 
oval  or  rounded  masses  of  clay.  These  argillaceous  masses,  called 
stone-galls  or  clay-galls  by  workmen,  often  fall  out,  when  exposed 
to  the  weather,  and  much  diminish  the  value  of  this  variety  for  the 
purposes  of  architecture.     Its  cement  is  usually  argillaceous. 

3.  WHITE  SANDSTONE^  This  includcs  many  of  the  more  common 
and  valuable  varieties  of  Sandstone.  Its  color  is  wliitish  gray,  or  gray, 
and  generally  uniform ;  but  sometimes  is  accidentally  marked  with 
yellowish,  reddish,  or  brownish  spots,  &c.     It  is  sometimes  solid  and 

*  Bother  Sandttein.  Werner,    Gr(s  rouge.  Brtngniart, 

t  BuBter  Sanditria,  Wermr,  Gr6i  bigtrr6»  itrfcAenf.  BnngnlurU      X  Ortt  Mnc  A^nviMrr. 
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flrin,  and  sometimes  friable  even  between  the  fingers.  Its  cement  is 
often  calcareous^— This  variety,  which  seldom  contains  clay-galls*  is 
well  adapted  for  yarious  uses  in  the  arts. 

4.  FLEXIBLE  SANDSTONE.*  This  rare  variety,  though  friable,  has 
a  slaty  texture,  and  is  flexible,  but  not  elastic.  If  a  plate  or  layer  of 
this  Sandstone  be  held  horizontally,  it  bends  by  its  own  weight  Its 
flexibility  is  attributed  to  the  presence  of  grains  of  quartz  so  flattened 
and  elongated,  that  they  resemble  plates  of  micad— This  variety  is 
found  at  Villa-Ricca,  in  Brazil. 

5.  QUAaTZT  sANDST0N£.t  Its  tcxturo  is  vcry  fine  and  close,  and 
its  fracture  conchoidal  with  some  lustre.  Its  granular  structure, 
however,  is  perceptible  in  consequence  of  its  translucencyw«— It  much 
resembles  some  varieties  of  quartz. 

A  variety  of  Sandstone  (Gr^  pulvisculaire  of  Haliy),  occurring 
in  Turkey,  is  composed  of  very  minute  grains,  has  a  close  texture,  a 
splintery  fracture,  and  does  not  appear  granular,  until  the  rock  has 
been  exposed  to  the  action  of  fire.    It  hardens  in  oil. 

(Cfeological  remarks^)  Sandstone,  although  most  decidedly  a 
secondary  rock,  has  been  formed  at  different  periods,  under  different 
circumstances,  and  is  hence  associated  with  different  rocks. 

The  coarse  rtd  Sandstone  is  sometimes  found  associated  witlt 
graywacke,  or  even  resting  on  primitive  rocks.  Sometimes  also  it  is 
covered  by  iNtuminous  marlite,  compact  limestone,  greenstone,  &c. 
It  must  therefore  belong  to  the  older  and  lower  deposites  of  this  rock. 

Some  mineralogists  arrange  the  old  red  Sandstone  with  transition 
rocks.  Indeed  Dr.  Macculloch  has  given  the  ejuthet  of  primary  to  a 
red  Sandstone,  which  alternates  with  gneiss  and  quartz  rock,  and  into 
both  of  which  it  passes.  It  is  remarked  by  Macculloch,  that  whether 
"we  view  this  rock  as  Sandstone  or  quartz  rock,  it  must  be  considered 
a  primary  rock  possessing  a  mechanical  structure. 

Red  Sandstone  is  sometimes  connected  with  coal ;  and,  according 
to  Von  Buch,  lai^  beds  of  coal,  in  Silesia,  are  embraced  in  this  rock. 

Some  red  Sandstones  belong  to  formations,  which  are  evidently 
more  recent,  than  that,  which  is  usually  called  the  old  red  Sandstone, 
and  lie  above  coal. 

The  variegated  Sandstone  appears  to  be  a  later  deposite,  than  thfi 
preceding.  It  sometimes  re^s  on  gypsum,  and  is  covered  by  shell 
limestone.  Sometimes  also  it  rests  on  magnesian  limestone,  and  is 
covered  by  oolite.  Sometimes  it  contains  beds  of  oolite  and  Sandstone 
•late. — It  is  abundant  in  England,  and  some  parts  of  Germany. 

The  green  Sandstone  or  sand  of  England  rests  on  oolite,  and  is 
covered  by  the  chalk  formation.  (Jameson,) 

*  Old  fluibto.  Br§agni0rt,         t  Ortt  hmrt.  Aoiry,  anngtUmt, 
96 
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Other  fonnatioas  of  Sandstohe  are  still  more  recent.  Tbus  iu  the 
yicinitjr  of  Paris,  Sandstone  is  foond  above  a  deposite  of  fjTpsnm, 
which  is  obvioudlj  of  later  formation,  than  the  gypsum,  on  wldch  the 
variegated  Sandstone  rests. 

Sandstone  is,  in  general,  more  or  less  ditftincti  j  stratified.  Its  beds 
are  very  often  nearly  or  quite  horizontal ;  bat  sometimes,  especiallj 
in  the  older  varieties,  they  are  much  inclined  or  even  vertical.  Some- 
times also,  when  in  the  vicinity  of  primitive  monntains^  its  beds  aie 
thin,  and  much  bent  or  waved.-— Beds  of  Sandstone  are  sometiiMi 
intersected  by  fissures  perpendicular  to  the  direction  of  the  strata,  and 
hence  fidl  into  tabular  masses,  which  are  often  very  laige. 

In  addition  to  beds  of  oolite  and  compact  limestone.  Sandstone 
sometimes  embraces  thin  beds  of  coal,  distinct  from  those,  which 
may  be  said  to  constitute  a  coal  formation*  Some  Sandstones, 
which  appear  to  belong  to  the  older  varieties,  are  traversed  fay 
veins  of  quartz. 

Sandstone  is  sometimes  found  near  the  summits  of  mountains  h^j^ly 
elevated ;  but  more  frequently  its  beds  appear  in  level  countries,  or 
constitute  hills  of  a  moderate  altitude,  but  with  a  rapid  ascent 

Those  countries,  in  which  Sandstone  abounds,  often  present  many 
interesting  and  impressive  views.  Sometimes  its  beds  seen  to  have 
been  broken  into  large  Ikabular  masses,  which  are  promiscwRisly 
scattered,  or  heaped  on  each  other  in  wild  disorderw-— Sometimes  it 
rises  in  a  series  of  high  pillars,  or  of  conical  hills,  high  and  acute,  and 
placed  at  only  a  small  distance  from  each  other.  The  sumuuts  of 
these  hills  and  pillars  are  often  nearly  at  the  same  level,  and  the 
seams,  which  separate  the  strata,  correspond  througli  the  whole  series. 
It  is  hence  highly  probable,  that  such  a  series  of  hills  or  pillars  once 
constituted  a  continuous  mass,  traversed  by  perpendicular  fissures; 
and  that  subsequent  alterations  have  arisen  from  the  action  of  the 
atmosphere  and  water.  A  striking  example  exists  at  Adersbach  ih 
Bohemia,  where  these  cones  and  pillars  of  Sandstone,  sometime» 
insulated,  and  sometimes  united  at  their  bases,  rise  to  the  height  ot 
200  or  300  feet. — Insulated  masses  of  Sandstone  sometimes  remain  in 
the  midst  of  banks  of  sand. 

Sandstone,  more  particularly  in  the  older  formations,  sometimes 
contains  metallic  substances,  disseminated  through  the  mass,  or  in 
beds,  or  in  veins.  Among  these  are  the  sulphurets  of  iron,  mercniy. 
lead,  and  copper,  pyritous  copper,  and  arsenical  cobalt 

Various  organic  remains  occur  in  Sandstone,  among  which  are 
reeds,  impressions  of  leaves,  trunks  of  trees,  and  shells,  both  fluviatile 
and  marine.  Sometimes  the  wood  is  scarcely  altered^— Somctime& 
also  fossil  bones  occur  in  Sandstone. 
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(LocdlUies.)  In  New  Brunswick,  at  Cape  Maraguin,  GrindstoDe 
island,  and  Pidroa  river,  is  found  a  variety  of  Sandstone  which  is 
much  employed  for  grindstones.  It  alternates  with  puddingstone, 
into  which  it  passes.  (Thatbr.) 

In  the  I/mterf  8Mt»i  Sandstone  is  abundant  in  various  parts.    A 
deposite  of  rtd  Sandstone,  which  appears  to  belong  to  the  older 
formations  of  this  rojck,  extends,  with    a   few  interruptions,  from 
Connecticut  river  to  the  Rappahannock,  a  distance  of  about  400 
miles;   its  average  breadth  is  between  15  and  25  miles.       It  is 
sometimes  covered  by  beds  of  greenstone,  wacke^  &c.  (Mac lure.) 
— In  JVWA  Carotina^  between  Chapel  Hill  and  Raleigh,  has  been 
recently  observed  an  extensive  deposite  of  gray  and  red  Sandstone, 
which  is  probably  a  continuation  of  the  teme  formation  from  the 
Rappahannock.   (Olmstead.) — In  Ohio,  are  extensive  deposites  of 
Sandstone;   it  sometimes  contains   fossil   fish,   and   abounds    with 
vegetable  remaius.     Its  structure  is  sometimes  slaty.   (ArnrATER.) 
In  some  parts  of  Ohio»  Tennessee,  and  Virginia,  it  is  so  ferruginous, 
that  it  is  employed  as  an  ore  of   iron.      A  singular  deposite  of 
Sandstone  is  found  on  the  summit  of  the  South  Mountain  or  Blue 
Ridge,  8  or  10  miles  east  from  Hagarstown,  in  Washington  County, 
Maryland.     It  occupies  an  extent  of  about  4  or  5  miles  in  length 
by  aiiout  half  a  mile  in  breadth,  and  is  there  called  the  black  rodlcs, 
in  coDsequence  of  being  covered  with  a  dark  brown  lichen.     This 
Sandstone  does  not  present  itself  in  regular  stratified  beds,  but  in 
tables  or  large  masses,  which  seem  to  have  been  rent  from  their 
original  bed  by  some  powerful  concussion,  and  thrown  promiscuously 
together  in  wild  confusion^— -Its  masses  are  variable  in  size;  but 
same  of  them  weigh  several  hundred  tons.    They  discover  no  marks 
of  alteration  or  disintegration^— -This  Sandstone  does  not  contain 
plates  of  mica,  and  is  destitute  of  stratification ;  but  the  veins  of 
crystallized  quartz,  which  traverse  it,  and  some  other  circumstances 
seem  to  indicate,  that  it  belongs  to  the  oldest  formations  of  this  rock. 
—Limestone  and  slate  probably  constitute  the  base  of  this  mountaiu. 
(HATDEN.J'^ln  Mw  Fork,  at  Blenheikn,  a  Sandstone,  which  alter- 
nates with  graywacke  slate,  is  quarried  for  grindstones.  (Beck  S^ 
Maton.) — A  deposite  of  rttf  Sandstone,  more  than  100  miles  long, 
extends  from  New  Haven  ndhrly  to  the  State  of  Vermont,  intersecting 
the  States  of  ConneeUeut  and  Maaaadiusetts.      It  is  from  3  to  25 
miles  wide,  and  is  bounded  by  the  primitive  on  both  sides.    Bones 
of  an  animal,  considerably  large,  have  recently  been  found  in  this 
Sandstone  18  feet  below  the  surface  of  the  rock.  (Sjlliman,  Smith.) 
(Uses  and  Bemarka.)    Sandstone  in  some  of  its  varieties  is  very 
useful  in  the  arts,  and  is  often  known  by  the  name  of  Free-stotie. 
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When  sufficientlj  solid,  it  W  em^lloyed  as  a  buHding  stone.  In  mait  caMs, 
it  may  be  cut  equally  well  in  all  directions;  but  some  yarieties natural- 
ly divide  into  prismatic  masses^-^Some  yarieties  are  used  aa  miUstones 
for  grindinijr  meal,  or  for  wearing  down  other  mineral8»  preparafory  to 
a  polish.  These  stones,  while  rapidly  rerolvingr  sometimes  bars!  with 
a  loud  and  dangerous  explosion.  This  phenomenon  occurred  no  lea 
than  four  times,  in  the  course  of  forty  years,  in  the  millstooeit 
employed  at  Obcrstein  for  grinding  agates ;  (hey  were  red  Sandstooe. 
The  Mime  accident  has  taken  phice  in  grinding  meal^ — When  the 
texture  is  sufficently  loose  and  porous.  Sandstone  is  employed  for 
filtering  water.    Some  varieties  are  used  for  whetstones. 

Some  Sandstones  absorb  moisture,  and,  by  exposure  to  the  change 
of  the  atinosplicre,  are  gradually  disintegrated  ;  others  become  more 
solid  by  such  exposure. 

18,    PUDDINGSTONE,  or  CONGLOMERATE. 

].e  Poudinffiie.  Br^ehaat,  BnagnSnrtm 

This  rock  is  only  a  very  coarse  sandstone.  It  is  composed  of 
siliceous  pebbles  of  quartz,  flint,  siliceous  slate,  &c.  united  by  a  cemeDt; 
which  is  usually  siliceous,  sometimes  both  siliceous  and  ferruginous, 
and  sometimes  a  little  argillaceous.  These  pebbles  vary  in  size  from 
tliat  of  a  pea  to  that  of  an  egg.  Their  form  is  ordinarily  nranded  or 
oval ;  and  it  is,  in  fact,  chiefly  by  the  more  or  less  rounded  fom  of 
these  pebbles,  that    Puddingstone  is  distinguished   from  a  breccia. 

This  rock  is  found  in  various  situations  relative  to  other  rocks, 
and  has  been  formed  at  very  different  periods.  It  is  someiimes 
associated  with  red  sandstone. 

It  is  sometimes  employed  for  millstones ;  and  some  varieties 
receive  a  guod  polishl — Tiie  term  Conglomerate  is  sometimes  applied 
to  Puddingstone,  as  well  as  to  the  less  coarse  varieties  of  sandstone. 

Conglomerated  Rocks.  Tiie  term  Conglomerate  has  been  variou^ij 
applied  by  different  geologists.  While  some  have  confined  it  tt 
certain  coarse  sandstones  or  Puddingstone,  others  have  included  the 
various  breccias,  and  also  certain  varieties  of  graywacke,  the  last  of 
which  is  indeed  a  kind  of  coarse  sandstone. 

It  is  obvious,  from  the  nature  of  conglomerated  rocks,  that  their 
ingredients  and  general  aspect  must  be  extremely  variable.— Manj 
conglomerates  consist  of  fragments  of  primitive  or  transition  rocka, 
partly  rounded,  and  partly  angular,  united  by  some  basis.  Hence  the 
expressions  trap  or  greenstone  conglomerate,  limestone  conglomerate, 
&c. — Conglomerated  rocks  sometimes  form  inclined  strata. 

It  is  obvious,  that  all  true  conglomerates  must  be  composed  of 
^fimnents  of  previously  existing  rocks,  in  regard  to  which  they  must 
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be  of  Mcondftrj  formatioiK  They  have»  howerer.  been  formed  at 
trery  diflferent  periodB^— Some  rocks,  according  to  Jameson,  which 
have  the  aspect  of  conglomerates^  cannot  be  considered  mechanical 
deposites ;  for  the  apparent  fragments,  of  which  they  are  composed, 
irt  not  rounded,  nor  <ki  they  present  distinctly  fractured  surfaces,  but, 
en  the  contrary,  gradually  pass  into  the  base. 

19.    BRECCIA. 

A  Breccia  is  an  i^gregate,  composed  of  angular  fragihents  of 
the  same  mineral  or  of  different  minerals,  united  by  smne  cement. 
Sometimes,  howerer,  a  few  of  the  fragments  are  a  little  rounded. 
The  diflferent  fragments  almost  always  present  a  variety  of  colors. 
— Some  Breccias  are  traversed  by  metallic  veins. 

Tar,  1.  SILICEOUS  breccia.  This  may  consist  of  fragments  of 
agate  or  of  jasper,  diflferently  colored— or  of  fragments  of  flint  and 
jasper — or  of  quartz,  flint,  siliceous  slate,  &;c.  united  by  a  siliceous 
cement.  Sometimes  the  cement  itself  appears  to  be  quartz,  jasper, 
or  flint.— -It  often  receives  a  good  polish. 

2,  CALCAREOUS  BRECCIA.  Thls  is  composod  of  fragments  of  lime- 
stone or  marble,  united  by  a  calcareous  cement 

The  ^ageljluh  of  some  mineralogists  is  a  Breccia,  composed 
chiefly  of  fragments  of  limestone,  sometimes  with  roundea  p^>ble» 
of  quartz,  united  by  a  calcareous  cement  It  sometimes  forms  large 
beds  near  the  foot  of  calcareous  mountains. 

Calcareous  Breccia  frequently  receives  a  high  polish,  and  is  em-^ 
ployed  in  works  of  ornament  (See  Pbtowmac  Breccia  MarUc,  p.  158.) 

3.  TRAP  BRECCIA.*  This  is  composed  of  fragments  of  basalt^ 
amygdaloid,  hornblende,  and  sandstone,  cemented  by  an  argillaceous 
basis,  which  appears  to  be  decomposed  basalt,  greenstone,  or  wacke. 
The  fragments,  extremely  variable  in  size,  are  sometimes  very  large. 

This  Breccia  occurs  in  beds,  usually  horizontal,  varying  in  thickness 

from  a  few  inches  to  many  yards»  and  sometimes  alternating  with  basalt 

•  This  rock  constitutes  a  considerable  portion  of  Arthur's  Seat,  near 

Edinburgh,  where  it  rests  on  inclined  strata  of  rocks,  belonging  to  the 

oldest  coal  formation.  (Jameson.) 

ALLUVIAL  DEPOSITES. 

Those  beds  of  clay,  sand,  gravel,  pebbles,  &c.  which  constitute  so 
large  a  portion  of  the  earth's  eurfiiice,  are  called  JiUuvial  lkfosUe$. 
These  substances,  which  originally  proceeded  from  the  disintegration 
of  rocks  and  simple  minerals  by  the  action  of  the  atmosphere  and  water, 
have  been  subsequently  transported  by  tpotert  and  deposited  in  nearly 

*Xr«p  TwA  Mmtm* 
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hon7X)ntal  beds  in  Tallies,  or  on  plains,  or  on  the  beds  of  rivers,  or  on  the 
margin  of  seas.  Hence  they  occur  not  onlj  near  the  level  of  the  ws,  bat 
also  in  hollows  or  on  plains  highly  elevated  in  mountainous  countries. 

All  these  Alluvial  Deposites  are  comparatively  of  recent  formitiMi. 
Many  of  them  have  been  formed  within  the  memory  of  man  ;  and  otticn 
have  appeared,  or  are  still  daily  forming,  under  our  own  oboervatioiL^ 
They  are  peculiarly  interesting  in  geological  inquiries,  being  indicative  of 
important  changes,  produced  on  the  surface  of  the  earth.  Indeed,  in  the 
examination  of  alluvial  earths,  the  farmer  is  in  no  small  degree  interest- 
ed ;  and  not  unfrequeiuly  the  miner  finds  their  contents  highly  valuable. 

Tlie  more  common  Alluvial  Deposites  are  gravel,  sand,  clay,  loas^ 
peat,  bog  iron  ore,  and  calcareous  tufa  or  incrustations.  These  sub- 
stances are  often  much  mixed  with  decayed  vegetable  matter. 

Beds  of  gravel  and  sand,  when  in  the  vicinity  of  mountains  or 
connected  with  them  by  rivers,  sometimes  contain  grains  or  fragments 
of  native  gold,  oxide  of  tin,  or  magnetic  iron  in  suificient  quantities  to 
be  explored  witli  advantage,  li  has  already  been  remarked,  that  much 
of  the  gold  of  cummcrcc  proceeds  from  alluvial  earths^-— >In  a  branch 
of  Falmouth  harbor,  England,  a  shaft  was  sunk  50  feet  througb  a  bed 
of  alluvial  matter,  which  had  proceeded  from  the  disintegration  of 
granite ;  and  at  the  bottom  was  found  a  bed,  from  two  to  ten  feet  in 
thickness,  composed  of  rounded  masses  of  the  oxide  of  tin.  The  pniit 
of  this  undertaking  was  at  least  £  50,000.  (Phillips,) 

In  addition  to  these  oresy  the  sapphire,  ruby,  chrysolite,  hjacintb, 
diamond,  &c.  having  by  their  hardness  been  enabled  in  a  great  degree 
to  resist  attrition,  wliile  carried  by  the  waters  from  their  origuud 
situations,  constitute  no  small  part  of  the  riches  of  Alluvial  Deputites. 

Beds  of  sand  sometimes  contain  ferruginous  clay,  which  operates 
as  a  cement ;  and  a  friable  sandstone  is  thus  gradually  produced.^ 
It  ought  also  to  be  remarked,  that  important  changes  in  the  face  of 
a  country  arc  often  produced  by  the  action  of  wind  on  deposites  of 
loose  and  fine  sand. 

Numerous  organic  remains  occur  in  Alluvial  Deposites.  Imt^ 
beds  of  bituminous  wood,  and  even  trunks  of  trees,  in  which  the  wood 
is  very  little  altered,  are  sometimes  found,  and  seem  to  constitute  a 
subterraneous  forest. — Among  animal  remains  are  shells  of  oysters 
and  muscles,  teeth  of  sharks,  and  the  bones  of  the  horse,  ox,  stag, 
elk,  elcpliant,  &c.  Some  of  these  animals  belong  to  extinct  species, 
while  others  resemble  tliose  now  living. 

The  North  of  Europe  from  Holland  through  Prussia,  Pomerania, 
&c.  to  Russia — and  the  southeastern  coast  of  the  United  SttUes  from 
New  York  to  Forida,  and  thence  to  the  Mississippi,  furnish  interesting 
examples  of  All uvial  Deposites. 
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VOLCANIC  PRODUCTIONS.* 

Many  parts  of  the  external  crust  of  this  Earth  are  subject  to  the 
action  of  subterraneous  fires.  In  some  cases,  these  fires  are  com- 
paratively mild,  and  produce  no  important  eflfects,  excepting  the 
destruction  of  the  combustible,  which  feeds  them,  and  a  slight  alteration 
of  the  contiguous  earths  and  stones.  These  are  often  called  Pseudo- 
volcanoes  ;  and  are  nothing  more  than  coal  mines  in  a  state  of  combustion. 

Butj  in  other  cases,  these  subterraneous  fires  rage  with  resistless 
impetuosity,  produce  important  changes  in  the  minerals,  which  cover 
or  surround  them,  and  eventually  burst  through  the  incumbent  crust 
of  the  Earth ;  thus  constituting  a  true  volcano.— From  the  mouth  or 
crater  of  the  volcano,  tlius  produced,  are  ejected  various  substance^, 
some  of  which  are  perfectly  unchanged  by  the  fire ;  some  are  partially 
changed ;  and  others  are  more  or  less  completely  fused,  and  converted 
into  lava,  scoria,  glass,  &c. 

But,  notwithstanding  volcanoes  are  confined  to  a  few  points  on  the 
Earth's  surface,  very  important  changes  have  been  produced  in  their 
vicinity;  and  many  whole  islands  have  been  brought  into  existence 
by  submarine  volcanoes.t 

Few  questions  have  produced  more  collision  among  mineralogist^, 
than  that,  which  regards  the  proper  application  of  the  term  lava. 
This  word,  according  to  Kirwan,  is  derived  from  the  Gothic,  lopa  or 
lauffeny  to  run,  and  is  applied  to  the  melted  or  liquefied  matter, 
discharged  from  the  mouths  of  volcanoes. 

It  seems  highly  probable,  at  the  first  view,  that  large  masses  of 
rocks,  which  had  been  subjected  to  the  action  of  volcanic  fire,  and 
which  had  been  so  melted  as  tofiow,  would  retain  distinct  and  evident 
indications  of  their  fusion.  But,  whatever  may  be  the  fact,  the  two 
extremes,  at  which  different  mineralogists  stand  in  the  use  of  the  word 
lava,  are  widely  distant.  While  some  confine  this  term  to  certain 
substances,  more  or  less  porous  or  tumefied,  others  extend  it  to  such 
minerals  as  basalt,  wacke,  pitchstonc,  obsidian,  and  some  varieties  of 
compact  feldspar,  amygdaloid,  porphyry,  &c^ — ^It  will  be  sufficient  here 
to  remark,  that  every  rock,  found  in  volcanic  mountains,  must  not,  for 
that  reason  only,  be  pronounced  lava,  especially  if  it  exhibits  very  few, 
or  even  no  internal  marks  of  previous  fusion. 

As  real  volcanic  productions  are  merely  aUerations  of  other 
minerals,  they  cannot,  strictly  speaking,  constitute  distinct  species. 
They  must,  on  the  contrary,  exhibit  a  great  diversity  of  external 

*  In  prepariiig:  thb  article  on  Tolauue  produetiou,  Uie  opiniom  of  D^tmmieu,  ^^aOanxani,  Fai/jma, 
KifwoKf  UHi  ouKfi  luiTe  b6CB  consoNM. 

t  Aeoording  to  Jmrnenu^  ■boot  103  aetive  Tokanoet  have  been  olnanad ;  af  vUah  13  belong;  to 
Enzope  and  its  bla^di— M  to  Asia  and  iti  niands— 8  to  the  iilandi  of  ftftin  and  100  to  Amema  and 
iit  blends. 


764  TOLOAKic  moouonoiis;* 

aspect  and  chemical  compositioii,  according  fo  the  natnre  of  the 
uriginal  substances,  the  degree  of  heat»  and  the  consequent  caldaation, 
fusion,  tumefaction,  or  vitrification.  Hence  the  different  prodKtiof 
volcanic  fire  pass  into  each  other.  The  lava,  which  Dolomieii  eiam- 
ined,  yielded  silex  40  to  60,  magnesia  3  to  16,  lime  1  to  5,  iron  6  is  25. 
Lava,  Icoria,  enamel,  and  glass  comprise  by  far  the  most  important 
and  interesting  volcanic  productions ;  but  all  those  substances,  whick 
have  been  actually  ejected^  although  they  may  have  snSered  little  or 
no  alteration  by  volcanic  fire,  deserve  attentionw^— The  following 
arrangement  will  therefore  be  observed. 

1.  Ejected  substances,  more  or  less  modified  by  volcanic  fire. 
52.  Substances,  ejected  without  alteration. 

3.  Substances,  sublimed  by  volcanic  fire. 

4.  Alterations  in  volcanic  productions,  after  ejection. 

5.  Pseudovolcanic  productions. 

1.  Substances  J  more  or  less  modified  by  volcanic  fire. 

1.  Compact  Lava.  It  is  very  certain,  that  some  real  lavas  are 
much  more  compact  than  others ;  that  is,  they  contain  fewer  and 
smaller  pores  or  cavities.  Thus  the  lower  parts  of  a  corrent  of  lavi, 
being  subjected  to  the  pressure  of  the  incumbent  mass,  may  possess 
pores  too  minute  for  the  naked  eye  to  perceive,  or  may,  /or  o  sauiU 
ejetentf  be  altogether  compact ; — and  such  lava  will  more  or  less 
resemble  the  original  stone. 

It  is,  however,  very  difficult  to  admit  the  existence  of  entire 
currents  of  lava,  uniformly  solid  and  compact  through  the  whole  mass, 
entirely  destitute  of  every  internal  mark  of  fusion,  and  even  containing 
in  their  interior  the  impvcssions  of  leaves.-— It  will  be  understood,  that 
these  remarks  are  conBned  to  those  currents,  which  are  supposed  to 
have  flowed  on  the  surface  of  the  earth ;  and  of  course  do  not  extend 
to  the  lava,  which  may  have  been  produced  by  submarine  volcanoes, 
under  tlie  immense  pressure  of  the  incumbent  mass  of  water  and  earth. 

M.  Doiomieu  enumerates  four  kinds  of  compact  lava.r— The  first 
has  for  its  base  an  argillo-ferruginous  rock  ;  and  comprehends  basalt, 
and  some  varieties  of  wacke,  greenstone,  amygdaloid,  siliceous  slate, 
and  hornblende  in  mass^ — ^The  second  has  a  petrosiliceous  base,  and 
comprehends  some  varieties  of  pitchstone,  compact  feldspar,  &c.  Both 
the  preceding  contain  crystals  or  grains  of  feldspar,  augite,  hornblende, 
mica,  leucite,  &c. — The  base  of  the  tliird  kind  is  feldspar  or  granite— • 
and  that  of  the  fourth  is  leucite. 

It  is  worthy  of  notice,  that  Doiomieu  has  remarked,  that  eompad 
lavas  are  much  more  common  in  the  vicinity  of  ancient  and  ejctinel 
s,  than  in  the  currents  of  those,  which  are  now  active,  and 
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whose  real  products  may  of  course  be  ascertained.  Indeed  Gioeni  says 
that  modem  volcanoes  seem  to  have  lost  their  power  of  producing 
perfectly  compact  lava. 

Local  circumstances  are  often  extremely  important  in  determining 
the  existence  of  volcanic  productions ;  for  several  minerab  are  known 
to  be  susceptible  of  certain  alterations^  by  which  they  become  porous, 
&c.  and  strongly  resemble  those  substances,  which  have  been  ejected 
from  volcanoes.  This  is  sometimes  the  case  with  amygdaloid,  wacke, 
porphyry,  serpentine,  greenstone,  hornblende,  and  argiilite  in  a  decay- 
ing state. 

On  the  oth^  hand,  it  should  be  remembered,  that  the  characters 
of  true  lava  are  much  altered  by  long  exposure  to  the  action  of  air 
and  moisture ;  its  asperities  are  worn  off,  and  its  pores  or  cavities  more 
or  less  filled  by  the  filtration  of  other  substances. 

Real  lava  does,  without  doubt,  sometimes  resemble  basalt,  green- 
stone, and  other  trap  rocks.  But  it  may  be  considered  as  a  universal 
fact,  that,  although  calcareous  spar  is  often  found  in  greenstone  and 
basalt,  it  is  never  imbedded  in  those  lavas,  which  have  actually  flowed 
on  the  surface  of  the  Earth.  True  lava  never  contains  metallic  veins. 
The  specular  oxide  of  iron,  sometimes  found  in  its  cavities,  appears 
to  be  the  result  of  sublimation.  Lava  is  never  stratified,  although 
sometimes  divided  by  fissures. 

The  color  of  compact  lava,  when  unchanged,  is  most  frequently 
brown,  yellowish  or  reddish  brown,  bluish,  or  blackish,  and  some- 
times gray.  Its  fracture  is  dull,  and  earthy  or  splintery.  It  often 
gives  fire  with  steel ;  and  almost  always  moves  the  magnetic  needle* 
Its  specific  gravity  is  variable^ — It  abounds  with  crystals  of  feldspar, 
schorl,  leucite,  &c.  which  have  been  very  little  affected  by  the  heat. 

^  Cellular  Lava,  This  lava,  which  is  connected  with  the  compact 
variety  by  imperceptible  shades,  is  characterized  by  the  pores  and 
small  cavities,  which  it  contains,  and  which,  according  to  Dolomieu, 
are  larger  near  the  surface,  than  toward  the  centre  of  the  mass. 
These  cavities  may  be  irregular,  spherical,  or  elongated ;  those  of  the 
same  current  being  usually  elongated  in  the  same  direction.  They 
are  produced  by  the  disengagement  of  elastic  gases,  while  the  lava  is 
fluid ;  and  hence  also  the  greater  or  less  degree  of  tumefaction,  which 
this  lava  always  undergoes. 

This  lava  usually  moves  the  needle ;  and  is  sometimes  sufficiently 
solid  to  give  fire  with  steel.  Its  surface  is  rough  and  irregular ;  its 
color  is  some  shade  of  brown,  black,  or  gray ;  and  its  fracture  earthy 
and  dull. 

It  is  sometimes  in  spherical  masses,  having  assumed  that  forva, 
when  projected  from  the  volcano  into  the  air. 

or 
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Lava,  on  account  of  its  lightness,  is  sometimes  employed  in  (be 
construction  of  archesw— It  is  also  used  in  tlier  maou&ctiire  of  green 
glass  bottles. 

Cavernous  Lava.  This  singular  lava  exists  in  Iceland,  on  the  peat 
plain  below  Hecla.  It  seems  to  have  been  much  tumefied,  so  ii  to 
produce  large  bubbles  or  blisters,  of  various  forms,  from  a  few  feet  Id 
fortj  or  fitj  feet  in  diameter.  Some  of  them  are  burst,  and  discover 
the  cavern^  which  exists  in  their  interior.  (Mackenzie*) 

3.  Volcanic  Scoria.  This  more  or  less  resembles  the  scoria  of  i 
forge  in  its  texture,  color,  and  form.  It  is  more  altered  by  the  fire 
than  cellular  lava,  more  vitreous,  more  tumefied  and  expanded  b^ 
sulphurous  gas,  &c.  Its  cavities  are  more  numerous,  larger,  amt 
more  irregular,  than  those  of  cellular  lava,  and  its  surface  is  more 
uneven.    It  often  floats  on  water. 

Its  forms  are  various,  and  sometimes  much  contorted.  Its  colors 
are  black,  brown,  or  gray.  It  has  the  hardness  of  cellular  lava ;  hot 
is  very  brittle. 

Different  scoriee,  from  whatever  mineral  they  may  have  proceeded* 
much  resemble  each  other ;  and  all  the  specimens,  examined  by  Dolo- 
mieu,  contained  at  least  8  per  cent,  of  iron.  It  is  highly  probable, 
that  the  original  stone  abounded  with  sulphuret  of  inm;  and  hence 
the  sulphurous  gas,  which  has  produced  so  great  a  tumefac^on. 

Volcanic  scoria  unites  by  insensible  shades  with  cellular  lava;  and 
often  contains  crystals  of  schorl,  feldspar,  leucite,  augite,  and  hornblende. 

These  scoriee  sometimes  occur  on  the  surface  of  currents  of  lava; 
and  sometimes  they  are  ejected  from  the  volcano  in  fragments,  often 
about  the  size  of  a  nut,  and  fall  like  a  shower  of  hail  around  the  crater. 
Sometimes  indeed  they  are  ejected  in  such  quantities,  that  they  form 
little  conical  summits,  or  even  small  hills,  on  the  sides  of  the  volcanic 
mountain.  Thus  Monte  Rosso,  on  the  side  of  Etna,  is  composed  in  a 
great  degree  of  scoria,  and  was  formed  during  an  eruption,  which  took 
place  in  1669,  and  which  continued  three  months.     Its  perpendicolar 

height  is  about  150  paces.   (Spallanzani,) Large  quantities  of 

scoria  are  seen  floating  on   the   Mediterranean,  in    the   vicinity  of 
Stromboli,  during  eruptions  of  tliat  mountain. 

4.  Volcanic  Slags.  These  contain  much  metallic  matter,  are  heavv. 
and  resemble  tlie  dross  of  a  forge. 

5.  Volcanic  Enamel.  This  is  an  imperfect  vitrification ;  and  un- 
doubtedly proceeds  from  some  mineral,  which  is  not  easily  vitrifiahle, 
or  which  has  not  been  exposed  to  a  degi*eeof  heat  sufficient  to  produce  a 
perfect  glass.  It  is  brittle,  and  has  the  hardness  of  glass ;  but  is  nearly 
or  quite  opaque.  Indeed  its  opacity  is  the  principal  character,  in  which 
it  differs  from  glass.  It  has  considerable  lustre,  and  its  colors  are  white. 
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graj,  brown,  &c.  and  sometimes  spotted.  Its  texture  and  fracture  some- 
times approach  those  of  glass,  and  sometimes  resemble  those  of  porcelain. 

Some  enamels  contain  crystals  of  feldspar  and  schorl  imperfectly 
fused. 

6.  Pumice.    This  has  already  been  described,  p.  302. 

r.  Volcanic  Glass.   The  occasional  production  of  glass  by  volcanoes 
must  arise  either  from  an  uncommon  intensity  in  the  heat,  or  from  the^ 
more  vitrifiable  nature  of  the  materials,  which  compose  this  glass. 

Volcanic  glass  has  a  strong  resemblance  to  common  glass,  but  is 
sometimes  so  hard  as  to  scratch  it.  It  is  more  or  less  translucent,  or 
even  transparent  in  thin  fragments ;  and  has  a  conchoidal,  shining  frac- 
tured—Its texture  is  sometimes  perfectly  compact,  and  sometimes  more 
or  less  porous  or  frothy.     Its  colors  are  black,  green,  bluish,  gray,  &c. 

Volcanic  glass  is  rare,  and  usually  occurs  in  small,  detached  pieces ; 
it  is  rarely  fijyund  in  large  continuous  masses.    Some  volcanoes,  among 

which  is  Etna,  seldom  or  never  produce  perfect  vitrifications. 

Obsidian  is  by  some  mineralogists  considered  a  volcanic  glass. 

Capillary  Volcanic  Glass,  This  is  exceedingly  rare.  It  occurs  in  deli- 
cate, capillary,  transparent  filaments,  like  hair,  and  sometimes  moveable 
by  the  impulse  of  the  breath. — ^It  has  been  found  in  the  Isle  of  Bourbon — 
at  Vesuvius — at  Vulcano — and  in  the  island  of  Lipari.  At  the  last  men- 
tioned place,  it  was  observed  in  considerable  quantities  by  Spallanzani. 

8.  Volcanic  Sand.  I1iis  sand  consists  of  hard  grains  of  various 
sizes,  which  appear  to  be  chiefly  fragments  of  scoria.  These  sconce 
were  probably  so  highly  tumefied  by.  the  action  of  elastic  gases,  that 
the  aggregation  of  their  parts  was  weakened  or  even  destroyed ;  and, 
in  this  state,  being  ejected  from  the  volcano  with  extreme  violence, 
they  were  in  some  degree  triturated  by  collision  against  each  other. 

This  sand  contains  also  fragments  of  lava,  and  crystals  of  schorl, 
feldspar,  augite,  &c. 

Volcanic  sands  often  cover  a  great  extent  of  ground.  Thus  in  the 
eruption  of  Etna,  in  1669,  when  Monte  Rosso  was  formed,  a  space  of 
about  fifteen  miles  in  diameter  was  covered  with  this  sand  so  deep,  as 
to  destroy  vines  and  shrubs.  (Spallanzani.) 

9.  Volcanic  Ashes.  These  are  extremely  fine  and  light,  dusty,  and 
smooth  to  the  touch.  Their  color  is  gray,  sometimes  a  little  brownish 
or  reddish. — They  sometimes  contain  50  per  cent,  of  alumine,  the 
remainder  being  chiefly  silex ;  and  are  hence  slowly  diffusible  in  water. 

Their  properties  are,  however,  different  in  different  volcanoes,  and 
sometimes  even  in  different  eruptions  of  the  same  volcano. 

Some  mineralogists  consider  these  ashes  a  very  fine  volcanic 
sand ;  but  others  suppose  them  to  be  real  ashes,  resulting  from  the 
con^bustion  of  coal. 
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The  ashes  of  Etna,  transported  by  the  winds,  have  aoMtimes 
covered  Malta  to  the  depth  of  2  or  3  inches ;— and,  according  to  tome 
ancient  writers,  thej  have  reached  even  Kgjpt.  Thej  are  m  fine, 
that,  like  dust,  thej  enter  the  closest  apartments. — In  1815,  a  votctnic 
eruption  in  the  island  of  Sumbowa  so  filled  the  atmosphere  with  fine 
ashes,  for  a  considerable  distance,  as  to  render  it  perfectly  dark  for 
several  hours.  These  ashes  fell  several  inches  deep  on  the  decks  of 
vessels,  and,  when  mixed  with  water,  formed  a  tenacious  raud. 

10.  Puxxolana,  This  usually  occurs  in  small  fragments  or  friable 
masses,  which  have  a  dull,  earthy  aspect  and  fracture,  and  seem  to  have 
been  baked.  Its  solidity  does  not  exceed  that  of  chalk.  It  is  seldom 
tumefied ;  and  its  pores  are  neither  so  large  nor  numerous,  as  those 
of  scoria.     Its  colors  are  gray  or  whitish,  reddish,  or  nearly  black. 

By  exposure  to  heat,  it  loses  its  power  of  affecting  the  needle ;  and 
melts  into  a  black  slag.  A  variety,  examined  by  Bergg^n,  yielded 
silex  55  to  60,  alumine  19  to  20,  iron  15  to  20,  lime  5  to  6.  It  often 
contains  distinct  particles  of  pumice,  quartz,  and  scoria. 

Some  mineralogists  suppose  the  black  puzzolana  to  be  altered 
scoria ;— -the  white  to  be  pumice,  minutely  divided  and  decomposed ; 
— and  the  red  to  be  some  mineral,  which  has  suffered  merely  calcina- 
tion.  Others  believe,  that  puzzolana,  in  consequence  of  the  large 

proportion  of  alumine,  which  it  contains,  has  never  been  converted 
into  scoria  or  pumice ;  but  has  proceeded  from  argillaceous  minerals, 
baked  or  calcined  in  the  interior  of  the  volcano. 

But,  whatever  may  have  been  its  origin,  it  is  extremely  useful  in 
the  preparation  of  a  mortar,  which  hardens  quickly,  even  under  water* 
When  thus  employed,  it  is  mixed  with  a  small  proportion  of  liiue, 
perhaps  one  third. — Mr.  Kirwan  supposes,  that  the  rapid  induration 
of  this  mortar  arises  from  the  very  low  oxidation  of  the  iron. — If  the 
mortar  be  a  long  time  exposed  to  the  air,  previous  to  its  use,  it  will 
not  harden. 

The  best  puzzolana  is  said  to  occur  in  old  currents  of  lava ;  but 
when  too  earthy,  it  loses  its  peculiar  properties.  That,  which  comes 
from  Naples,  is  generally  gray. 

11.  Trass  or  Terras,  The  nature  of  this  is  similar  to  that  of  some 
varieties  of  puzzolana ;  and  it  contains,  according  to  Bei-gman,  nearly 
the  same  principles,  but  with  a  greater  proportion  of  lime.  Its  hardness, 
however,  is  much  greater,  than  that  of  puzzolana.  Its  color  is  brownish 
or  yellowish  ;  and  its  fracture  earthy  and  dull. 

It  often  embraces  fragments  of  argillite,  hornblende,  mica,  a  sub- 
stance rcsemblinja:  pumice,  branches  of  trees,  &c. — It  has  been  found 
chiefly  near  Andernach,  in  the  vicinity  of  the  Rhine. — It  is  perhaps 
•ometimes  the  product  of  pseudovolcanoes. 
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Like  puztolana,  this  substance  is  useful  in  the  preparttion  of 
mortar.  It  was  empiojed  bj  Mr.  Smeaton  for  this  purpose  in  the 
construction  of  the  Eddjstone  Lighthouse. 

Id.  Volcanic  7\tfa.  This  name  is  applied  to  several  different 
substances,  some  of  which  have  never  suffered  the  action  of  fire, 
although  they  have  proceeded  from  volcanoes. 

1.  This  tufa  is  sometimes  an  aggr^ate  of  sand,  volcanic  ashes,  and 
fragments  of  scoria  and  lava,  united  by  an  argillaceous  or  muddy  cement. 

2.  Sometimes  it  is  composed  of  volcanic  ashes  and  sand,  transported 
and  deposited  by  rain  water.  Such  tufas  are  constantly  forming  in 
volcanic  countries. 

3.  The  earthy  deposite,  which  proceeds  from  muddy  eruptions,  has 
also  received  the  name  of  volcanic  tufa. 

l*ufa  presents  various  shades  of  gray,  brown,  red,  yellow,  &c.  or  is 
spotted.  It  has  a  variable,  but  moderate,  degree  of  hardness ;  and  its 
fracture  is  earthy  and  dull.  It  has  sometimes  a  uniform  texture,  and 
sometimes  it  embraces  fragments  of  limestone,  basalt,  hornblende* 
schorl,  feldspar,  &c.  &c. — The  tufa  of  the  Solfaterra,  near  Naples, 
sometimes  contains  impressions,  or  even  the  leaves  of  a  species  of 
seaweed.  (Spalljnzani.) 

It  is  easy  to  suppose,  that  eruptions  of  slimy  earth  and  muddy 
water  may  occasionally  proceed  from  reservoirs  in  the  sides  or  body 
of  volcanic  mountains.  But  it  appears,  that  many  of  the  volcanoes 
of  South  America  often  discharge  vast  quantities  of  water,  and  of  an 
earthy,  slimy  substance,  called  Jiloya  by  the  natives,  and  Koth  by 
the  Spaniards.  In  addition  to  this  Moya,  these  vocanoes  eject  ashes, 
pumice,  and  slags,  but  seldom  any  lava. 

Moya  has  a  blackish  brown  color,  an  earthy  texture,  and  but  little 
coherence.  It  contains  fragments  of  feldspar,  and  frequently  also  a 
great  number  of  fishes  (Pimelodi  Cyclopum).  Some  varieties  are 
combustible,  and  burn  without  flame. — ^A  specimen  yielded  Klaproth 
silex  46.5,  alumine  11.5,  water,  containing  ammonia  and  empyreumatic 
oil,  I  ]  .0,  oxide  of  iron  6.5,  lime  6.£5,  coal  5,25,  soda  2.5,  hydrogen  ^s 
14.5  cubic  inches,  carbonic  acid  2.25  cubic  inches. 

A  similar  current  of  slimy,  argillaceous  earth  appears  to  have  once 
flowed  from  a  volcano  in  the  island  of  Lipari.  (Spallaszani.) — In 
the  island  of  Java,  are  Mud  volcanoes,  in  which  large  globes  or  bubbles 
rapidly  form,  and  burst,  emitting  fumes,  which  have  the  odor  of 
sulphuretted  hydrogen  gas,  and  throwing  out  large  quantities  of  salt 
mud  at  each  explosion.  They  are  in  an  elevated  plain  of  mud,  about 
2  miles  in  circumference,  on  tiie  plains  of  Grobogan,  50  miles  from 

Solo.  (Go AD,) Similar  volcanoes  exist  in  Italy;  Iceland;  and  on 

the  southern  part  of  the  island  of  Trinidad. 
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Some  naturalists  suppose  the  water  to  be  derived  from  the  aeaor  firom 
lakes  by  subterraneous  passages ;  and  that  the  eroptions  of  Tolcinoes 
are  effected  chiefly  by  the  expansion  of  aqueous  yapor.  lite  neccvinr 
heat  may  be  furnished  by  the  combustion  of  immense  beds  at  coal. 

Peperino.  This  appears  to  be  a  kind  of  tufm,  or  concretioii  <if 
volcanic  ashes.  Its  base  is  argillaceous,  has  a  dull  earthy  fracture,  i 
moderate  hardness,  and  embraces  grains  or  fragments  of  limestoiie, 
mica,  feldspar,  and  scoria ;  also  garnets,  augite»  schorl,  &c«  Its  colon 
are  gray^  reddish  brown,  &c.    It  often  resembles  a  breccia. 

In  addition  to  the  volcanic  productions,  already  described,  other* 
are  found,  which  have  suffered  calcination  only — sometimes  in  conse- 
quence of  contact  with  the  flowing  lava. 

2.  Svhstances^  ejected  without  alteration. 

Among  these  some  varieties  of  tufa  might  be   arranged.     Bat 
volcanoes  often  eject  fragments  of  granite,  argillite,  porphyry,  green- 
stone, limestone,  &c.  and    various    crystals,  which    are    sometimes 
scattered  in  the  vicinity  of  the  volcano,  or  enveloped  in  currents  of 
lava,  or  of  muddy  eruptions.    These  substances  are,  in  geoerai,  most 
.  abundant  at  the  commencement  of  tlic  eruption,  and  have  sn/fered  very 
little  or  no  change  from  the  action  of  fire.    Sometimes  also  fragments 
of  rocks,  containing  idocrase,  meionite,  nepheline,  garnets,  mica,  and 
carbonate  of  lime,  are  ejected  witliout  alteration. — Crystals  of  feldsjur, 
leucite,  augite,  and  hornblende,  though  enveloped   in  the  lava,  often 
remain  nearly,  or  even  perfectly,  unchanged  by  the  action  of  volcai»ic 
fire.      These  crystals  most  probably  preexisted   in   the  rock,  which 
yielded  the  lava.    Hence  Mr.  Kirwan  infers,  that  the  heat  of  volcanoes, 
excepting  when  vitrifications  are  produced,  seldom  equals  1:20^  ^V. 

3.  Substances y  sublimed  by  volcanic  fire. 

The  minerals,  sublimed  by  volcanic  fire,  are  condensed  in  the 
fissures  or  cavities  of  the  lava  and  scoria,  or  are  attached  to  the 
interior  of  the  crater.  They  consist  of  sulphur,  muriate  of  araraonia, 
sulphuret  of  arsenic,  specular  oxide  of  iron,  &c.  The  first  two  are 
sometimes  in  sufiicient  quantity  to  be  collected  for  use. 

4.  Alterations  in  volcanic  substances,  after  ejection. 

The  heat  of  volcanic  mountains,  even  when  not  in  a  state  of  creat 
activity,  is  sufiicient  to  produce  a  continual  disengagement  of  sul- 
pliurous  acid  ^hs,  which,  by  combining  with  more  oxygen,  mav  |)as? 
to  the  state  of  sulphuric  acid.  These  acids  attack  and  penetrate  the 
lava,  render  it  lighter  and  more  brittle,  and  usually  change  its  color  to 
white  or  yellowish  white ;  in  fine,  bv  their  combination  with  some  of 
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the  ingredients  of  the  lava,  several  saline  compounds  are  produced. 
Among  these  are  the  alkaline  sulphate  of  alumine,  and  the  sulphates 
of  lime,  magnesia,  and  iron. — Crystals  of  augite  are  sometimes  rendered 
whitish  and  friable  by  sulphurous  acid,  but  still  preserve  their  form* 

Even  volcanic  glass  puffers  change  of  color  and  decomposition, 
when  attacked  bj  the  acids  of  sulphur.  (Spallavzavi.) 

Lavas  are  also  subject  to  a  gradual  decomposition  by  the  action  of 
the  atmosphere  and  water,  and  are  thus  rendered  friablei  or  converted 
into  an  earthy  substance,  which  is  remarkably  favorable  to  vegetation, 
and  which  is  often  transported  by  water  to  a  considerable  distance^ — As 
some  lavas  decompose  much  more  rapidly  than  others,  it  is  impossible  to 
form  any  accurate  opinion  of  their  age  by  the  degree  of  decomposition. 

6.  Pseudovolcanic  produciions. 

The  accidental  or  spontaneous  combustion  of  coal  mines; often  con- 
tinues for  a  great  length  of  time,  and  produces  a  greater  or  less  change 
in  the  contiguous  rocks  and  earths.  Some  of  these  pseudovolcanic 
productions  have  already  been  described  under  the  names  of  porcellanite, 
tripoli,  and  polishing  slate.  Beds  of  clay  are  thus  converted  into  a  sub* 
stance,  resembling  a  brick  in  color  and  hardness. — In  fine,  tufa,  scoria, 
and  a  kind  of  porous  lava  are  sometimes  the  productions  of  pseudo^ 
volcanoes.  On  the  other  hand,  it  is  obvious,  that  true  volcanoes 
may  sometimes  produce  those  substances,  which  are  usually  called 
pseudovolcanic. 

Sulphur,  muriate  of  ammonia  and  other  salts  are  sometimes  sublimed 
by  pseudovolcanoes.  A  remarka|}le  pseudovolcano  exists  in  Stafford- 
shire, England,  near  Bradely  iron  works,  and  has  probably  been  burning 
since  1686,  at  which  time  it  is  mentioned  by  Plott.  Its  ravages  have 
extended  verv  considerablv  since  tliat  time. 


APPENDIX  I. 

METEORIC  STONES. 

MeteoritCb    MeCMraliCcb    AooUtet    Bolidflb 

Those  stony  substances^  which  have  fallen  from  the  atmosphere,  i 
different  times,  and  in  different  parts  of  the  world,  have  received  ih 
name  of  Meteoric  Stones,  or  Meteorites,  or  Aerolites, 

No  subject,  connected  with  the  natural  history  of  the  earth,  is  mor 
astonishing,  or  more  difficult  to  explain,  than  the  origin,  &e.  of  tiies 
bodies,  which  are  occasionally  found  on  its  surface.  Although  the; 
have  fallen  in  diflferent  countries,  and  at  various  periods  of  time,  then 
is  a  strong  resemblance  in  the  phenomena,  which  precede  and  accom 
pany  their  fall.  But  the  uniformity  of  their  external  aspect,  uitenui] 
structure,  and  comfosition  is  still  more  remarkable.  While,  in  all 
these  respects,  they  strongly  resemble  each  other,  they  are  essential]) 
different  from  any  other  minerals,  hitherto  found  on  the  earth. 

Various  examples  of  the  fall  of  Meteoric  stones,  from  the  time  of 
the  Roman  Empire  to  the  present  day,  are  recorded  by  historians  and 
other  writers.  In  many  of  these  examples  the  facts  are  perfectly  w^ 
attested,  while,  in  others,  they  remain  doubtful. 

The  catalogue  by  Chladnj,  published  in  the  Journal  de  Physique, 
in  1818,  contains  about  150  examples  of  the  fall  of  Meteoric  stones, 
exclusive  of  masses  of  meteoric  iron,  and  also  of  substances,  which 
have  fallen  in  a  soft  state,  either  dry  or  moist,  or  in  a  state  of  powder. 
A  long  catalogue  of  Meteoric  stones,  which  are  said  to  have  fallen  in 
China,  has  been  published  in  the  Journal  de  Physique  for  1819,  bj 
M.  Abel  Remusat. 

We  can  mention  but  very  few  examples. 

In  1627,  the  astronomer,  Gasscndi,  saw  a  burning  stone  fall  on 
Mount  Vaiser,  near  Nice,  in  France.     It  weighed  59  pounds. 

In  1768,  near  the  castle  of  Suce  in  Main,  a  tempestuous  cloud 
appeared,  from  whicli  was  heard  an  explosion,  like  thunder,  followed 
by  a  whizzing  noise  in  the  air.  An  opaque  body  was  seen  to  fail  hj 
several  travellers,  who,  repairing  to  the  spot,  found  a  stone  partly 
buried  in  the  ground,  and  too  hot  to  be  handled. 

In  1794,  at  Sienna,  in  Italy,  a  cloud,  proceeding  from  the  north, 
sent  forth  sparks,  like  a  rocket ;  violent  explosions  were  heard,  and 
about  IS  dtones  fell  to  the  earth. 
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In  1795,  in  Yorkshire  in  England,  noises,  like  the  distant  reports  of 
pistols,  and  also  a  whizzing  in  the  air  were  heard.  A  stone,  weighing  ^6 
pounds,  fell  to  the  earth,  which  it  penetrated  to  the  depth  of  21  inches. 
It  was  warm,  when  first  examined,  and  exhaled  the  odor  of  sulphur. 

In  1802,  near  L'Aigle,  in  Normandy,  a  fiery  globe  was  seen  moving 
rapidly  through  the  atmosphere ;  a  violent  explosion  was  heard  ;  and  a 
large  number  of  stones,  one  of  which  weighed  \7  pounds,  fell  to  the  earth. 

In  1807,  in  the  United  States,  at  Weston  in  Connecticut,  a  luminous 
meteor  appeared  in  the  northern  horizon,  and  proceeded  nearly  to  the 
zenith  with  great  velocity,  and  a  waving  motion.  Three  loud,  distinct 
explosions  were  heard,  and  the  same  number  of  leaps  or  efforts  in  the 
meteor  were  observed.  At  each  of  these  explosions  or  leaps,  masses 
of  stone  were  projected  from  the  meteor,  and  fell  to  the  iearth,  being 
scattered  over  an  extent  of  about  10  miles  in  length  and  3  or  4  miles  in 
breadth.  At  the  last  explosion,  the  projected  mass,  which  must  have 
weighed  at  least  200  pounds,  descended  with  a  roaring  noise  and  a  visible 
curve  of  light^ — ^The  largest  fragment  of  this  meteor,  which  has  been 
preserved,  is  in  the  rich  cabinet  of  Col.  G.  Gibbs,  and  weighs  37  pounds. 

The  phenomena,  which,  in  most  cases,  precede  or  accompany  the 
fall  of  these  bodies,  are  a  luminous  meteor,  moving  with  great  velocity, 
and  sometimes  throwing  out  sparks ;  an  explosion,  more  or  less  violent, 
and,  in  some  cases,  several  times  repeated ;  and  a  whizzing  noise  in 
the  atmosphere. 

The  altitude  of  these  meteors,  while  they  are  visible,  is  supposed 
to  be  between  20  and  100  miles.  Their  velocity  is  estimated  to  be 
not  less  than  300  miles  in  a  minute. 

When  examined  immediately  after  their  fall,  they  are  hot,  and 
often  exhale  the  odor  of  sulphur.  That  part  of  the  surface,  which 
appears  to  have  been  external,  is  usually  black  aud  rough. 

When  broken,  they  present  a  basis,  usually  of  a  gray  or  bluish  gray 
oolor,  containing  at  least  three  different  sorts  of  substances,  viz.  1. 
dark  brown  or  gray,  spherical  bodies,  sufficiently  hard  to  scratch  glass, 
and  varying  in  size  from  a  grain  of  sand  to  that  of  a  pea; — 2.  minute 
portions  of  pyrites,  reddish  yellow,  friable,  and  often  brilliant; — 3. 
metallic  iron  in  very  minute  particles,  and  sometimes  in  masses  one  inch 
or  more  in  diameter.     Their  specific  gravity  is  between  3.35  and  4.28. 

These  Meteoric  stones  exhibit  a  remarkable  similarity  in  their 
composition.  In  a  specimen  from  Yorkshire,  Mr.  Howard  found  silex 
50.0,  magnesia  24.7,  oxide  of  iron  32.0,  oxide  of  nickel  1.3;=sl08. 
Another  from  L'Aigle  yielded  Vauquelin  and  Fourcroy  silex  54, 
magnesia  9,  oxide  of  iron  36,  oxide  of  nickel  3,  sulphur  2,  lime 
1  ;si05.  In  another  from  Ensisheim,  the  same  chemists  found  silex 
56.0,  magnesia  12.0,  oxide  of  iron  30.0,  nickel  2.4,  sulphur  3.5,  lime 
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1.4  ;aBl05^.  A  specimen  from  Weston  in  Connecticut  yielded 
Silliman  silex  51^»  magnesia  13.0,  oxide  of  iron  38.0,  oxide  of  nickel 
1.5,  sulphur  1.0  ;s  105.  In  a  specimen  from  Jonuic,  Laagicr  faand 
silex  46.0,  magnesia  1.6,  oxide  of  iron  S6X),  snlphnr  1.5,  onk  of 
manganese  2.8,  chrome  1.0,  lime  7.5,  alnmine  6X)  ;wmtl02A»  The 
same  chemist  has  also  found  chrome  in  sereral  other  Meteoric  itoiMi. 
In  a  specimen ^from  near  Langres,  Vanquelin  found  silex  53.9,  auf- 
nesia  32.0,  oxide  of  iron  31.0,  chrome  2.0 ;» 98.9.  A  specimen  fron 
near  Kostritz  in  Russia  yielded  Stromeyer  silez  38A  magnesia  29A 
protoxide  of  iron  4.9,  nickel  1.4,  sulphur  2.7,  iron  17J!»,  oxide  of  na- 
ganese  l.l,  oxide  of  chrome  0.13,  alumine  3.5  ;ts399.l3. 

The  similarity  of  aspect  and  composition  in  almoot  all  Meteoric 
stones,  hitherto  examined,  indicates  a  common  origin.  But  this  on^p 
is  yet  unknown.  It  is  impossible  to  say  where,  or  in  what  uianaeri 
Meteoric  stones  have  been  formed.  We  can  do  no  more  than  to  stale 
the  four  principal  conjectures  on  this  subject;  viz.  1.  Meteoric  stooet 
are  formed  in  the  atmosphere.  2.  They  are  projected  from  terrestrial 
volcanoes.  3.  They  proceed  from  lunar  volcanoes.  4.  They  are 
fragments  detached  from  terrestrial  comets. 

APPENDIX  II. 

This  Appendix  contains  an  account  of  those  facts,  which  have  heem 
collected  during  the  printing  of  the  preceding  volwne.  7^ 
order  of  arrangement  is  the  samCy  as  in  the  Tabular  Viae, 
The  new  species  are  placed  at  the  end  of  the  Appendix. 

1.     Sulphate  of  Bahytes. 

A  specimen  from  Berlin  in  Connecticut  yielded  Mr.  G.  T.  BoireD 
barytcs  57.33,  sulphuric  acid  33.50,  strontian  S.92,  water  lUX),  ulei 
2.50,  oxide  of  iron  and  alumine  1.75.  In  the  Sulphate  of  barytes  from 
tlic  lead  mines  of  JMissourl  he  found  about  one  part  of  strontian. 

2.     Sulphate  of  Strontian. 
A  specimen  from  an  island  near  Put-in-Bay,  in  Lake  Erie,  yielded 
Mr.  G.  T.  Bo  wen  strontian  54.25,  sulphuric  acid  and  water  44i)0, 
alumine  0.75,  silex  0.50,  oxide  of  iron  0.50. 

S.     Granvlau  Limestone. 

A  deposite  of  Granular  limestone  or  white  marble  has  been  rec^tly 
discovered,  by  Joseph  Treat,  esq.  in  Maine,  on  the  west  branch  of 
Penobscot  river,  about  100  miles  north  from  Bangor^  and  15  nuies 
northwest  from  Ktaadn  mountain.  It  is  fine  grained,  white,  receives  a 
good  polish,  and  resembles  Italian  statuary  marble*  (Treat.) 
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4.    Compact  Limiestone. 

A  limestone,  found  in  JYtw  Fork,  in  the  Counties  of  Madison, 
Onondaga,  and  Cajuga,  is  employed  with  success  to  furnish  lime  for 
a  water  cement.  It  contains,  according  to  Mr.  White,  lime  ^5.00, 
carbonic  acid  35.05,  alumine  16.05,  silex  15.05,  water  5.03,  oxide  of 
iron  2.02  ;s  98.20.    The  price  of  this  lime  at  Utica  is  20  cents  a  bushel. 

9.    Rhomb  Spar. 

In  Bhode  Idand,  at  Smithfield,  in  good  specimens,  associated  with 
silvery  talc.  (Webb,) 

6.    Dolomite. 

In  Massachusetts,  at  Lee.  When  broken  or  rubbed,  it  is  strongly 
fetid.  (DBnrsr.) 

7.    Fetid  Limestone. 

In  JWir  Hampshire,  near  Orford ;  it  is  grayish  white,  distinctly 
crystallized,  is  fetid  by  percussion  and  friction,  and  occurs  in  a  primi* 
tive  country.  (8illiman,J 

8.     Marl* 

The  variety,  called  Ludus*  Helmontii,  is  found  In  the  Michigan 
Territory,  on  the  eastern  shore  of  Lake  Michigan,  between  the  rivers 
Black  Water  and  Kikalemazo.  (Schoolcraft,) 

9.    Arragonite. 

The  Sarcophagus,  recently  found  in  Egypt,  and  mentioned  p.  175, 
under  JUabaster,  belongs  to  Arragonite,  according  to  the  observations 
of  Prof.  Clarke  and  Dr.  Wollaston. 

10.    Phosphate  of  Lime. 

In  a  green,  transparent  specimen  from  London  Grove,  Chester 
County,  Pennsylvania,  Mr.  H.  Seybert  found  lime  55»6r,  phosphoric 
acid  44.33. 

11.    Flu  ATE  OF  Lime. 

In  Tennessee,  Smith  County,  it  occurs  in  violet  or  purple  cubes ; 
sometimes  it  is  yellow,  and  contains  brilliant  pyrites^  (Hatdrv).'^ 
In  JV*etf;  York,  Ontario  County,  at  Brighton,  on  the  east  side  of 
Genesee  river.  It  occurs .  in  transparent,  and  nearly  white  cubes, 
from  \  an  inch  to  \  of  an  inch  in  diameter,  on  black  limestone.  (Botd 
in  Silliman's  Journal,  vol.  iii,  pp.  235,  367.) — ^In  VewMmt,  at  Putney, 
recently  discovered  by  Rev.  E.  D.  Andrews,  in  mica  slate,  which  is 
passing  into  argillite.  It  occurs  massive,  and  is  grass  or  emerald 
green,  occasionally  with  a  tinge  of  purple.  (8illiman.)^'^A\30  at 
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Bennington,  in  an  Iron  mine. — In  MissaehuBittSt  at  Seekhonk,  |  of  a 
mile  from  India  Bridge  in  Providence*  it  occars  massive  in  a  nin  of 
quartz,  traversing  sienite  or  granite.  It  is  deep  purple,  nsd  phos- 
phoresces with  a  green  light,  mixed  with  spots  of  red.  (8illimam.)~^ 
In  JS^ew  Hampshire,  at  Westmoreland,  it  occurs  light  green.  (Halu) 

12.    SsLENrrE. 

In  Ohio,  Trumbull  County,  at  ElUworth^ In  Virginia^  at  the 

Shannondale  Sulphur  springs. — In  JWir  Fork,  near  Hudson,  in  dij. 
(SiLLimAN^s  Journal,  vol.  iv,  p.  51.) 

13.  ^  Gypsum. 

On  St.  Martin's  Islands,  10  miles  N.  E.  from  Michilimackinack,  is 
large,  detached  masses  on  the  soil ;  it  is  granularlj  foliated,  and  inixfd 
with  scattered  masses  of  the  fibrous  variety ;— also  on  Grand  Rirer, 
which  empties  at  the  eastern  side  of  Lake  Michigan.  (ScBooLCMjrr.) 

14.    Carbonate  of  Magnesia. 

In  J»tr  Jersey,  at  Hoboken,  forming  veins  in  serpentine.  It  is 
white,  has  a  compact  texture,  and  usually  presents  a  splintery  fncture. 
A  specimen,  analyzed  by  Nuttall,  yielded  magnesia  44U)0^  carbonic 
acid  and  water  50.00,  lime  3.50,  silex  2.00,  protoxide  oC  iron  0.50. 
The  proportion  of  lime  is  extremely  variable. 

A  specimen  of  native  Carbonate  of  magnesia  from  India  yielded 
lienry  magnesia  46.00,  carbonic  acid  51.00,  water  0.50,  insdoble 
matter  1.50;=  99.  The  specimen  was  snow  white,  and  slightly 
translucent  at  tl)e  edges ;  its  fracture  was  conchoidal  passing  into 
uneven,  and  dull ;  and  its  specific  gravity  2.56.  Though  not  easilv 
scraped  by  a  knife,  it  did  not  scratch  fluate  of  lime. — In  cold  acids 
it  dissolved  very  slowly,  even  when  in  powder.  (HEUJtr.) 

15.    Quartz. 

In  Massachusetts,  at  Brighton,  in  cavities  in  amygdaloid;  the 
crystals,  somctia.^s  four  inches  long,  are  well  formed,  opaque,  and 
colored  green  by  green  earth.  (IVebster.) 

16.    Carnelian. 

In  the  United  States;  near  Sandy  Lake,  at  the  head  of  the 
x(lissU2»ippi — and  near  Lake  Pepin,  on  the  same  river;  it  is  often 
;*ssociated  witli  common  chalcedony,  cacholong,  &.c.   (Schoolcxj/t.) 

17.    Cyanite. 

In  Mic  rorlc,  near  the  city,  in  granite ;  recently  discovered  by 
Mr.  Cozzens.  (ToRREr,) 
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18.    Staurotide. 
Id  Vermont^  at  Putney,  in  mica  slate.  ("jETj  lj:.^— In  MassachuseiU, 
at  Pittsfield,  it  occurs  in  small,  light  brown  crystals,  either  single,  or 
crossing  each  other  at  oblique  angles ;  it  is  associated  with  garnets 
and  sulphuret  of  iron.  (Hall.) 

19.  Chrysobertl. 
In  JWtr  Fork^  in  Saratoga,  about  one  mile  north  from  the  high-rock 
springs,  in  a  vein  of  granite,  traversing  gneiss.  It  is  greenish  yellow, 
and  translucent  The  forms  of  its  crystals  are  incomplete,  but 
usually  present  two  or  more  perfect  sides,  some  of  which  frequently 
exhibit  parallel  or  diverging  strise.  ( Steel.)'-' Also  in  Cannecticutt  at 
Haddam,  on  the  east  side  of  the  river.  (Silljmjn.) 

20.  Mica. 
In  JWu^  Forkf  in  Saratoga,  about  one  mile  north  from  the  high-rock 
springs,  prismatic  Mica  occurs  in  a  vein  of  granite,  traversing  gneiss. 
It  is  transparent,  and  composed  of  delicate  filaments,  resembling  those 
of  amianthus.  (Steel.) — ^Also  in  Massachusetts,  at  Hinsdale,  it  occurs 
green.  (J.  Porter.) 

21.  Tourmaline. 
Mr.  H.  Seybert  has  detected  the  boracic  acid  in  the  green,  blue, 
and  red  TouFmalines  of  Massachusetts  ; — and  also  in  black  schorl  from 
near  Haddam  in  Connecticut^  and  from*  near  Chester,  Delaware  County, 
in  Pennsylvania. — In  Maine,  at  Paris,  are  found  large,  well  defined 
crystals  of  black  schorl.  (Hjmlim.) 

22.  Emerald. 
In  Maine,  at  Paris,  in  granite.  (Hamljn,) 

23.  Garnet. 

In  an  amorphous,  brownish  yellow  garnet,  accompanying  the  Frank- 
linite  from  Sparta,  in  JWtr  Jersey,  Mr.  H.  Seybert  found  silex  32.80, 
lime  27.80,  alumine  3.06,  magnesia  1.24,  protoxide  of  iron  27.56,  of 
manganese  6.32,  water  1.10  ;aB99.88. 

24.      COLOPHONITE. 

In  a  specimen  from  Willsborough,  JVeir  Fork,  Mr.  H.  Seybert 
found  silex  38.00,  lime  29.00,  alumine  6.00,  protoxide  of  iron  25.20, 
water  0.33  ;s  98.53. 

25.    Manganesian  Garnet. 
A  specimen  from  Haddam,  in  Connecticut,  yielded  Mr.  H.  Seybert 
silex  35.83,  alumine  18.06,  protoxide  of  manganese  30.96,  protoxide 
of  iron  14.93,  water  0.66 ;» 100.44. 
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526.    EnDOTc« 
In  JWw  Y&rk,  on  die  west  shore  of  Lake  George,  8  miles  tnm 
Ticonderoga,  it  occurs  compact,  and  deep  jellow  with  a  dbaie  o( 
green.  (SiLLtMjjt.y^^ln  Bhode  Idand^  at  Cumberland,  on  Twa 
Hill,  both  massiTC  and  ciystallized,  in  quartz.  (Webb.) 

27.     ZoiSITE. 

In  MamackuMettSt  at  Leyden,  it  has  a  dirty  gray  color,  and  umt 
times  forms  the  gangue  of  the  red  oxide  of  titanium.  fMjLt.)^ 
Vermont^  at  Wardsborough,  in  quartz.  It  occurs  in  gray  or  greeniil 
gray,  prismatic  crptals,  generally  much  compressed,  often  aggregated 
and  sometimes  one  foot  or  more  in  length,  and  one  or  two  inches  wide 
(Dewet.) — Also  at  Brattleborough. — In  JWtr  Hamjuhirt^  at  West- 
moreland, in  light  gray,  much  compressed,  and  deeply  striated  crystals, 
translucent  near  the  acute  angles.  (Hall.) 

28.      SCHAALSTEIK. 

In  a  specimen  from  Willsborough,  JWtr  Yarlc^  Mr.  H.  Sejbert 
found  silex  51X)0,  lime  46.00,  alumine  and  oxide  of  iron  ].$S,  water 
1.00  ;=99.33,  with  a  trace  of  magnesia. 

29.  Apophtlute. 

In  New  South  Shetland.  It  occurs  in  low,  rectangalar  prisms, 
with  truncated  solid  angles.  Some  of  the  crystals  are  -{^  frf"  an  iach 
long.    It  is  associated  with  calcareous  spar.  (Traill.) 

30.  Hypersthene. 

The  Hypersthene  from  Dupont-s  farm,  near  Wilmington,  Maw«n, 
strongly  resembles  the  Hypersthene  from  Labrador ;  but  it  is  magnetic, 
and  fusible  bv  the  blowpipe.  It  contains  silex  52.17,  lime  20iX), 
magnesia  11.33,  alumine  4.00,  deutoxide  of  iron  10.73,  water  1jOO;b: 
99.23.  (H.  Setbert.) 

31.     Tkemolite. 
In  Rhode  Island,  at  Smithfield,  it  is  found  white  and  fibrous,  id 
limestone ;— at  Cumberland,  on  Tower  Hill,  it  is  green  of  different 
shades,  and  associated  with  actynolite.  (Webb.) 

32.      ASBESTUS. 

In  Vennontt  at  Barton,  is  found  Amianthus  in  very  delicate,  white 
fibres ; — and  at  Windham  and  Mount  Holly,  the  ligniform  TarietT 
occurs.  (Hall.) 

33.    AuoiTE. 
In  a  crystallized  specimen  from  near  Ticonderoga,  ^\w  york,  Mr. 
H.  Seybert  found  silex  5£.66,  lime  23.33,  magnesia  5.73,  alumine  6i66, 
protoxide  of  iron  12.30,  water  0.33  ;k=I01.01,  with  a  trace  of  manganese 
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34.      COOGOLITE. 

A  specimen  from  hear  Ticonderoga,  J^Tew  Fork,  yielded  Mr.  H. 
Sejbert  silex  51.00,  lime  2S.00»  magnesia  6^6^  alumioe  3,00,  pn»toxide 
•f  iron  14.43,  water  0.66  ;«b98.35,  with  a  trace  of  manganese. 

35.      ACTYNOLITE. 

A  specimen  of  the  glassy  variety  from  Concord,  Delaware  County, 
Pennsylvania,  yielded  Mr.  H.  Seybert  silex  56.33,  magnesia  24.00,  lime 
10.66,  alumine  1.66,  water  1.03,  protoxide  of  iron  4.30,  with  a  trace  of 

chrome  ; =97.98. Actynolite  is  found  in  Connecticut,  at  Saybrook. 

-—in  Massachusetts,  at  Middlefield  and  Cummington. 

36.    Hydrate  of  Magnesia* 

This  mineral,  discovered  by  Dr.  Bruce  of  New  York,  has  since 
been  found  at  Swinaness,  in  Unst,  one  of  the  Shetland  Isles.  It  forms 
veins  from  half  an  inch  to  six  or  eight  inches  wide,  traversing  serpen- 
tine, and  is  mixed  with  magnesian  carbonate  of  lime.  Jt  contains, 
according  to  Dr.  Fyfe,  magnesia  69.75,  water  30.25. 

jyemalite  or  Amianthoid  Magnesite,  This  name  is  given  by  Mr. 
T.  Nuttall  to  a  mineral,  found  in  the  serpentine  rocks  of  Hoboken, 
in  Mw  Jeruy,  It  has  a  fibrous  structure,  a  silken  lustre,  and  strongly 
resembles  amianthus.  Its  fibres  are  flexible,  but  do  not,  like  those  of 
amianthus,  when  presented  to  the  flame  of  a  candle,  melt  into  a  globule 
at  their  extremities.  Its  color  is  usually  pale  blue ;  and  its  specific 
gravity  is  2.44. 

Before  the  blowpipe  it  is  infusible ;  but  becomes  friable,  opaque, 
and  light  brown.  By  exposure  to  a  strong  heat  it  loses  about  30  per 
cent.  It  is  almost  totally  soluble  in  acids,  without  effervescence ;  and 
by  sulphuric  acid  is  converted  almost  entirely  into  sulphate  of  magnesia. 

37.    Serpentine. 

In  V&rmont,  at  Ludlow  and  Cavendish,  on  the  north  side  of  the 
turnpike  from  Rutland  to  Boston ;  it  is  deep  green  with  streaks  of 
yellow  and  white.  (Hall.) 

38.    Talc. 

In  Rhode  Island,  at  North  Providence,  it  occurs  green ; — and  at 
Smithfield,  it  is  silvery,  and  associated  with  rhomb  spar.  (Webb.) 
— In  Vermont,  at  Grafton,  it  is  laminated,  and  forms  veins  from  one 
inch  to  six  inches  wide,  traversing  steatite.  (Hall.) 

39.   Steatite. 

In  Massachusetts,  at  Middlefield,  it  occurs  in  crystals,  usually 
grouped,  on  masses  of  Steatite.    Some  of  the  crystals  are  f  of  an  inch 
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in  diameter,  and  more  than  half  an  inch  long.  Their  color  »  jel- 
lowish  white ;  bnt  the  surface  by  exposure  becomes  brown.  Their 
fracture  is  uneven ;  and  thej  present,  especiallj  near  the  surftce,  a 
structure  somewhat  fibrous.  Their  predominant  form  is  a  six-nded 
prism,  terminated  at  one  or  both  of  its  extremities  by  a  six-sided 
pyramid.  The  prism  and  pyramids  ar^  liable  to  truncation  on  tbdi 
edges  and  solid  angles.  Prof.  Dewey  is  inclined  to  c<msider  tfaen 
true  crystals.  (Be wet.) 

40.    Chloiute. 

In  Pennsylvania,  near  the  Falls  of  the  Schuylkill,  discovered  by 
Mr.  T.  Nuttall.  It  is  deep  bottle  green,  and  occurs  foliated,  mam- 
mUlary,  and  botryoidal,  in  a  hornblende  rock.«— In  JfassojdiusttUy  neir 
Lanesborough,  it  is  abundant,  and  often  associated  with  detadied 
masses  of  quartz.  (SiLLiMAK.J^^ln  Vemumt,  at  Wardsbonrngfi,  in 
quartz.  It  occurs  in  distinct,  dark  green  folia,  which  often  fom 
cylindrical  masses.  (Dewbt.) 

41.    Gkeen  Earth. 

In  a  specimen  from  Ancocus  Creek,  JVVir  Jersey,  Mr.  H.  Seybert 
found  silex  49.83,  alumine  6.00,  magnesia  1.83,  potash  10.12,  water 
9.80,  protoxide  of  iron  £1.53  ;=s99.11,  with  a  trace  of  oxide  of  chrome. 

4£.    Anthracite. 

In  Pennsylvania,  near  Wilkesbarre,  &c.  mentioned  p.  501.  The 
quantity  of  Anthracite,  annually  sent  iuto  market  from  the  Lehigh  and 
Schuylkill  mines,  is  from  1000  to  1500  tons.  (Cist.) 

43.     Graphite. 

In  *yorth  Carolina,  a  few  miles  north  from  Raleigh,  of  good  qaalitj, 
and  abundant  (Silljman'^s  Journal,  vol.  iv,  p.  53.) — In  Maine,  at 
Greenwood,  6  miles  from  Paris  Court  House.  (Hamlin.) 

44.     Native  Gold. 

The  value  of  the  Native  Gold  from  North  Carolina,  received  at 
the  mint  of  the  United  States  from  1810  to  1820,  is  about  219,000. 
(Setbejit.) 

I 

45.     Arsenical  Ikon. 

« 

In  Connecticut,  at  Chatham,  in  the  cobalt  mine.  (ToJiBEr.)^ln 
Maine,  at  Paris,  in  granite.  ( Ha  At  l  in,) 

46.      SULPHURET  OF  IrON. 

In  Kentucky,  at  Scotville,  in  cubic  and  octaedral  crystals,  so  ex- 
tremely minute,  that  they  resemble  brass  filings.  (Qilmor.) 


Ih  MakBMhmeUi,  near  NorfluonpMi.  It  has  a  high  ItMra,  and  is' 
centortad.  ^5/££ijf  Jir.j— Iii  Vermdm,  at  Jfamaica.  Its  mwmt^  ^e 
Qompated  of eitreiiidy  minute  itlatea, which  fteUj  oohenu  (BiLtJMJir,) 

48.    Red  H£matit«» 

In  A^  Forkt  at  Anthony's  nos^  a  few  miles  south  from  Tlconde- 
roga,  it  occurs  mammillary,  botrjoidal,  &c.  Its  color  and  that  of  its 
powder  are  bright  red.  (SiLLiMAH.y^lh  KutSt  hland,  at  Cumberland, 
on  Diamond  Hill,  it  is  botryoidal^  nafimtUarjri  Ate  (Wbbm.) 

49.      TSLLOW    Oo^RB. 

In  Vermont^  at  Brandon,  associated  with  the  brown  and  compact 
red  oxides  of  iron.  This  deposite  of  Ochre  is  found  a  few  feet  under 
the  surface  of  a  horizontal  plain«  The  ore  i»  id^undant»  and  yields, 
on  an  average,  30  per  cent  of  excellent  iron  j-ndso  at  Bennin^n. 
(HAf.L.y^lA  MkAns,  at  Paris,  Bcekfield»  and  Riimford ;  it  has  a  good 
color,  and  is  employed  as  a  pigment.  (HjuLOf.) 

50.    Lbnuoviah  Oxjbb  of  Irok* 
In  tMassodhisettSi  at  Sharon,  in  a  pond.  (Webb.) 

51.      SuLPfiATB  OF  IrOF. 

In  Jfainet  at  Hebron,  forming  an  efflorescence.  (HaMlin.) 

5S.  CHkoMATR  tit  Inoir. 
An  mno^hotts  8{)eciinen,  from  the  Bare  Hills  near  Bdtimbre, 
yielded  Mr.  H.  Seybert  peroxide  of  iron  36.00,  protoxide  of  chrome 
39.51,  alumine  13.00,  nlex  10.60  ;b99.11.  In  anothei^,  from  Delaiilraro 
County,  Pennsylvania,  the  same  chemist  foond  peroxide  of  iron  35.14, 
protoxide  of  chrome  51.56,  alumine  9.72,  silex  2.90  ;sb99.32. 

53.    CaiIbokatb  of  Lbad. 
In  a  specimen  of  fto  earthy  variety  from  Austin's  mine,  Wytiid 
County,  Virginia,  Mr.  H.  Seybert  found  protoxide  of  lead  69.44,  car- 
bonic acid  12.80,  clay  6.60,  peroxide  of  iron  6.00,  water  3.60  ;8s98.44. 

54.    Sulphatb  of  Lbad. 
In  Connectieut,  at  Huntington,  in  Lane's  mine,  it  incrusts  ai^n* 
tiferotts  galena.    It  ia  said  to  contain  silver.  (Silliman.) 

55.    OxiDB  OF  Cobalt. 
In  Maryland,  near  Baltimoro,  Oxide  of  cobalt,  connected  with  oxide 
of  manganese,  is  found  in  an  alluvial  deposite  of  sand.    It  occurs  in 
bluish  black  masses,  which  appear  to  be  composed  of  grains  of  sand, 
cemented  by  the  two  aforementioned  oxides.  (Hat den.) 
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56.    Oxide  or  Mavoakbse. 

In  PennsglvaniOt  it  occurs  on  the  head  waters  of  Bear  creek*  Lehigh 
and  Tobjhannah,  on  Broad  Mountain.  It  is  sometinies  in  oonpacl 
indurated*  detached  masses,  Tarying  in  size  from  that  of  a  walmt  t 
that  of  a  man's  head — sometimes  its  texture  is  porous  or  spongy— 4W 
sometimes  it  is  cellular,  the  cavities  being  lined  with  minute,  brilliiD 
globules.  (CisT.J-^ln  Massachuaetts,  at  Sheffield. 

57*      SULPHURET  OF  MoLTBDENA. 

In  a  specimen  from  near  Chester,  Delaware  Coontj,  Pemmsj^vnit 
Mr.  H.  Sevbert  found  moljbdena  59.42,  sulphur  39.68  ;899.ia— li 
Maine,  it  is  found  at  Paris  and  Buckfield  with  sulphuret  of  iroo 

58.    Red  Oxide  of  Titaniujc. 

In  Comnectieut,  at  Huntington,  near  Lane's  mine.  The  crjstals, 
sometimes  as  laige  as  the  thumb,  are  often  geniculated.  When  in 
irregular  masses,  it  resembles  garnet  (Sillimah.) 

59.    Silico-oalcareous  Oxide  of  TrrABnuM. 

In  VermonU  at  Dummerston,  in  crystals  or  grains,  dmseffiioated  in 
granite.  Its  color  is  dark  or  chestnut  brown ;  and  its  sped&c  gravity 
is  between  3.31  and  S.3r.  (Dbwet.) 

60.    Ferruginous  Oxide  of  Columbium. 

This  mineral  is  said  to  have  been  recently  observed  by  Ben^lius 
in  a  specimen  of  granite  from  Haddam,  in  Connecticut  It  occurs  in 
small  prisms  in  the  same  granite,  which  contains  the  chrysoberyl.  (See 
Sjlliman^s  Journal,  vol.  iv,  p.  52.) 

61.     EuDiALYTE.    Jameson. 
It  is  brownish  red ;   has  an  octaedral  cleavage ;  and  is  a  little 
harder  than  the  apatite.    Its  specific  gravity  is  between  2.8  and  3.0. 

62.     GiBBsiTE.     Tor  RET* 

This  mineral  has  already  been  mentioned  p.  224,  in  an  appendix  to 
phosphate  of  alumine. 

It  occurs  in  irregular,  stalactical  masses  from  one  inch  to  three 
inches  in  length,  and  one  inch  or  more  in  breadth.  These  masses 
present  an  aggregation  of  elongated,  tuberous  branches,  parallel  and 
united.  Sometimes  it  appears  in  larger,  tuberous  masses.  Its  structure 
is  indistinctly  fibrous,  and  the  fibres  radiate  from  an  axis. — It  is  a  little 
harder  than  calcareous  spar ;  but  is  easily  reduced  to  powder^ — It  is 
slightly  translucent;  and  has  but  little  lustre.  Its  colors  are  dirtv 
white,  greenish  white,  and  grayish.— Its  specific  gravity  is  2.40. 
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(Chemical  diaraeten.)  Before  the  blowpipe  it  whitens;  but  is 
infusible.  It  does  not  effervesce  in  acids.  It  is  composed,  according 
to  Torre j»  of  alumiiiie  64.8,  water  34.7  ;s99,5. 

It  is  found  in  Massadnuetts,  at  Richmond,  in  a  neglected  mine  of 
brown  hematite,  where  it  was  discovered  by  Dr.  E.  Emmons.  Its 
geological  associations  are  unknown. 

This  mineral  was  examined  about  the  same  time  by  Dr.  J.  Torrey 
of  New  York,  and  by  Prof.  Dewey.  Their  analyses  give  similar 
results. 

We  are  indebted  for  the  foregoing  description  to  Dr.  Torrey,  who 
has  proposed  for  this  mineral  the  name  of  OibbsUe ;  in  honor  of  Col. 
George  Gihhst  who  has  so  eminently  contributed  to  the  advancement 
of  American  mineralogy. 

6S.    GiESKOKrrE.    Jjmbson, 

Its  form  is  rhomboidal;  and  its  texture  compact.  It  is  gray  or 
brown ;  and  has  nearly  the  hardness  of  calcareous  spar.  Its  specific 
gravity  is  between  SL7  and  2.9. 

64.    Maclureitx.     Setbert* 

The  mineral,  for  which  Mr.  H.  Sejrbert  proposes  the  above  men- 
tioned name,  is  composed,  according  to  his  experiments,  of  si  lex, 
magnesia,  and  fluoric  acid.  It  is  found  in  JNhv  Jersey^  Sussex 
County,  near  Sparta,  in  carbonate  of  lime. 

It  appears  to  be  the  same  mineral,  already  mentioned,  p.  5295» 
under  the  name  BruciU. 


REMARKS 

on  the  Geolqgjf  of  the  United  StaUs,  expianaiory  of  th£  nijomi 

geological  map.  (PL  VI.) 

The  object  of  this  article  is  to  give  ^  brief  and  genenil  view  of  the 
present  state  of  our  knowledge  in  regard  to  the  Qeology  of  the  United 
States,  and  to  explain  the  suljoined  map.  For  moat  of  the  ofaeenratioiis, 
here  giren,  the  writer  is  indebted  to  the  second  editkm  of  a  printed 
memoir  by  W.  MaislurOs  and  io  writtoi  communications  from  H.  H. 
Hayden  of  Baltimore.  The  geological  boundariea  on  the  map^  ^^ 
chiefly  from  the  aforesaid  memoir  by  Mr.  Biac^fm^  a^d  from  his  geo- 
logical map  of  the  United  States,  published  in  the  TraiiaactioDS  of  the 
American  Philosophical  Society,  vol.  i,  new  series^  are  a|^lied  to  the 
geographical  map»  recmtly  published  by  Camming*  and  HiUiardd — The 
principal  Tariation  from  Mr.  Maclure's  map  appean  in  the  erteosion 
of  the  ^IttYial  deposite  in  New  Jersey,  as  SM|gfstfd  liy  James 
Pierce,  esq. 

There  are  several  reasons,  which  render  it  important,  that  the 
geological  relations  of  the  various  and  extensive  formations  of  minerals, 
which  occur  in  the  United  States,  should  receive  peculiar  attention. 
One  important  reason  is  the  facility,  witli  which  geological  observations 
may  be  here  made,  in  consequence  of  the  great  extent,  uniform  structure, 
and  regular  stratification,  which  so  often  appear  in  rocks,  belonging  to 
the  same  formation.    For  it  is  obvious,  that,  under  such  circumstances, 
general  principles  can  be  more  easily  and  satisfactorily  established,  than 
in  those  countries  where  the  strata  are  often  broken  and  discontinued, 
and  where  the  action  of  earthquakes,  volcanoes,  torronts,  &c.  has 
produced  irregularity  and  confusion  in  the  arrangement  of  the  strata. 
The  United  States  present  extensive  masses  and  strata,  not  only  of 
primitive,  transition,  and  secondary  rocks,  but  also  of  alluvial  deposites. 
—On  the  eastern  side  of  Hudson^s  river,  there  is  very  little  of  allurial 
deposite ;  and  the  rocks,  with  a  few  exceptions,  belong  to  primitive 
formations.    But,  between  the  Hudson  and  the  Mississippi,  are  found 
alluvial  deposites,  primitive,  transition,  and  secondary  rocks,  so  ar- 
ranged, that  the  direction  of  their  length  is  from  northeast  to  southwest 
and  nearly  parallel  to  the  line  of  the  sea  coast.    Hence  a  traveller,  in 
the  middle  or  southern  States,  passing  northwest  from  the  Atlantic 


tpwfud  4he  JUkiMb  w^4  m^^  am^sawvely  the  precadii^  four  great 
clM^e^  of  mneril  siitetamc^a  m  tbe  order  jaftt  inentionf4* 

The  geelppcal  bowi4Ariep  imd  ciiani^t^Pi  of  tbese  fleveral  classes 
require  mora  pertioulMr  des^ptiw- 

AUuviat  Depositt.* 

BnqM  OB  Om  nip  gwabog*  yellow* 

The  northern  extremitj  of  thU  depottte  is  at  Long  bland,  all  of 
which  appears  to  be  aUuml*  excepting  the  maigin  of  the  shore  at 
Hurlgate,  where  primitiye  strata  appear  for  the  distance  of  four  or  five 
miles.  On  the  east  and  southeast,  this  alluvion  is  bounded  by  the 
Atlan^tic ;  and  on  the  south,  by  the  Gulph  of  Mexico  to  the  Mississippi 
Its  northwestern  or  interior  boundary,  commencing  a  little  below 
Newark,  runs  north  of  Amboy  to  the  Raritan,  and  thence  passes  near 
Trenton,  Philadelphia,  Baltimore,  Washington,  Fredericksburg,  Rich- 
mond, Petersburg,  a  little  west  of  Halifax,  Smithfield,  and  Averys- 
borough  in  North  Carolina,  and  of  Camden  in  South  Carolina,  near 
Columbia,  Augusta  on  the  Savannah,  and  thence,  bending  to  the  wet^ 
it  crosaes  the  Qgeecbee,  Oft^kmulgee,  Alabama,  and  Tombighee  rivers^ 
and  reaches  the  Mississippi  a  litUe  below  Natchez. 

The  elevation  of  this  deposite  above  the  level  of  the  sea  gradually 
diminishes  in  pasung  from  Georgia  to  New  York.  From  the  Mis^ 
sissippi  to  the  Roanoke,  the  tide  does  not  reach  the  northwestern 
boundary  of  this  alluvion ;  but,  from  the  Roanoke  to  Hat  Delaware, 
it  enters  the  primitive  range* 

This  very  interesting  Deposite  has  been  examined  in  but  few  pointsu 
and  in  no  one,  perhaps,  to  a  sufficient  depth*  Through  its  whole 
extent,  there  is  very  littie,  which  deserves  the  name  of  a  rock.  In 
Maryland,  about  15  miles  south  from  the  granxtic  ridge,  or  border  of 
the  primitive,  is  a  bed  of  sandstone,  whose  direction  is  parallel  to  that 
of  the  ridge.  In  North  Carolina  also  a  bed  of  limestone  and  shells 
commences  about  20  or  30  miles  from  the  border  of  the  primitive,  to 
which  it  runs  parallel  through  South  Carolina,  Geor^  &c.  In  some 
points,  as  in  Georgia,  a  variety  of  buhrstone  is  found. 

The  great  mass  of  this  alluvial  deposite,  below  the  soil,  is  composed 
of  sand,  gravel,  pebbles,  and  clay,  the  last  of  which,  either  white  or 
variously  colored,  sometimes  forms  extensive  beds.  These  beds  of 
sand,  either  brown  and  ferruginous,  or  white  and  pure,  often  present 
an  undulated  or  wavy  appearance ;  and  sometimes,  especially  in  their 
higher  parts,  embrace  extensive  beds  of  pebbles  of  quarts,  fcc.  Some- 
times also  the  gravel  or  sai|d  is  converted  into  a  kind  of  ferruginous 
pudding  or  sandstone. 

•  Sie  O««lifiori  iMfB,  ice,  br '#rMe  ff.  ffayrim,  «M|.  of  Baltii^ 
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This  DepoBitd  contains  nvmeroiis  and  valuable  beds  of  tbe  aiiplla- 
ceous  oxides  Of  iron ;  and  sometimes  also  of  the  sulphuret  of  iron. 
Beds  of  shells,  teeth  and  bones  of  sharks,  whales,  birds,  &c.  and 
remains  of  regetables  are  found  in  various  parts  of  this  AUiml 
Deposite,  sometimes  at  the  depth  of  nearly  1 00  feet,  and  sometimes 
enveloped  in  a  kind  of  mud,  which  appears  to  be  the  alluvion  of  u 
ancient  sea.  Beds  of  marl,  which  seem  to  have  derived  their  cal- 
careous ingredient  from  shells,  are  sometimes  observed. 

IVhen  this  Alluvial  Deposite  is  composed  <^  fine  sand,  and  desti- 
tute of  any  incumbent  soil,  very  important  changes  are  often  produced 
by  the  action  of  wind.  Thus  at  Cape  Henry,  in  Virginia,  hills  are 
formed,  and  trees  buried  beneath  the  sand,  which  is  graduallj 
transported  by  the  winds. 

Primitive  Rocks. 

PMinted  on  the  mp  Tcmullkm  ltd. 

The  primitive  formations  extend  from  northeast  to  southwest 
through  nearly  the  whole  territory  of  the  United  States.  JBostirard 
of  the  Hudson,  the  rocks  are,  with  a  few  exceptioDS^  entirely  primitive, 
and  have  the  Atlantic  for  their  eastern  boundary.  Hie  apparent  breadth 
of  this  primitive  tract  is  much  diminished  in  the  middle  states  i  batm 
the  southern  states  is  again  enlarged^ — From  the  Hndson  to  the  Tomlng- 
bee,  its  visible  boundary,  on  the  southeast,  is,  with  a  very  few  exceptions, 
the  aforementioned  alluvial  deposite ;  under  which,  however,  it  undoubt- 
edly extends  more  or  less.  Its  northwestern  boundary  (see  map),  after 
crossing  the  parallel  of  45®  N.  latitude,  runs  15  to  20  miles  east  of 
Lake  Champlain,  12  miles  east  of  Middlebury,  and  a  little  westward  of 
Bennington  in  Vermont,  12  to  15  miles  east  of  Hudson,  and  12  miles 
southeast  of  Poughkeepsie  in  New  York ;  it  then  bends  to  the  south- 
west, crosses  the  Hudson,  passes  near  Sparta,  and  10  or  15  miles  east 
of  Easton  on  tlie  Delaware,  terminating  in  a  point  a  few  miles  north  of 
Bethlehem ;  it  again  appears  15  miles  west  from  Trenton  in  New  Jersey, 
runs  about  15  miles  west  of  Philadelphia,  10  miles  east  of  York,  and, 
passing  about  22  miles  west  of  Washington,  joins  the  Blue  Ridge,  along 
which  it  continues  to  Magothy  Gap ;  and  thence  passes  in  a  southwest- 
erly direction,  till  it  meets  the  alluvial  deposite  near  the  river  Alabama. 

Primitive  rocks  also  appear  westward  of  Lake  Champlain,  and 
have,  for  their  general  boundaries.  Lakes  Champlain  and  George  on 
the  east,  the  St.  Lawrence  on  the  northwest,  and  a  line  drawn  from 
the  Thousand  Islands  in  the  St.  Lawrence,  passing  near  the  Mohawk, 
and  terminating  at  Lake  George,  on  the  southwest  (See  map.) 

The  strata  of  this  primitive  region  vary  in  direction  from  nortli 
and  south  to  northeast  and  southwest ;  they  almost  invariably  dip  or 
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incUne  to  the  soatheast  at  a  greater  angle  than  45^  and  are  sometimes 
almost  vertical* 

Within  the  limits,  already  assigned  to  the  primitive  strata,  are 
found  several  transition  and  secondary  formations,  of  comparatively 
small  extent,  resting  upon  the  primitive; — as  is  obvious  from  an 
inspection  of  the  colored  map^^— Thus,  transition  rocks  (rose  red) 
extend  from  Rhode  Island  to  Boston*  They  again  appear  on  the 
southwest  side  of  the  Delaware,  and  extend  to  the  upper  branches 
of  tlie  V^^jU^in  in  North  Carolina,  forming  a  narrow  deposite  of 
tincoromon    length,   and   varying  in   breadth  from  two   to   fifteen 

miles. Secondary  rocks  (pale  blue)  extend   from  New  Haven  to 

Northfield  in  Massachusetts,  lying  principally  on  the  western  side 
of  Connecticut  river.  They  appear  again  southwest  of  the  Hud- 
son ;  at  the  Delaware  their  breadth  is  much  diminished ;  they  pass  a 
few  miles  west  of  York  in  Pennsylvania,  and,  crossing  the  transition 
rocks  already  mentioned  near  the  Potowmac,  they  terminate  a  little 
southwest  of  the  Rappahannock.— —A  coal  formation,  composed  of 
secondary  rocks,  is  also  found  a  little  west  of  Richmond,  in  Virginia. 

One  of  the  most  remarkable  circumstances,  connected  with  these 
primitive  rocks,  is  the  granitic  ridge,  which  forms  the  boundary 
between  the  primitive  and  alluvial  regions.  This  granitic  ridge 
appears  to  have  been  the  ancient  line  of  the  sea  coast  in  the  southern 
and  middle  states,  and  very  probably  through  Connecticut.  It  com- 
mences at  least  as  far  south  as  Georgia ;  and  its  general  direction  is 
from  southwest  to  northeast,  sometimes  varying  to  almost  north  and 
soutK  or  east  and  west.  The  Roanoke  crosses  it  near  Halifax ;  James 
River  at  Richmond ;  the  Rappahannock  at  Fredericksburg ;  the  Po^ 
towmac  at  Georgetown ;  and  the  Petapsco  between  ten  and  fifteen 
miles  from'  its  influx  into  Chesapeak  Bay.  It  sometimes  disappears 
under  the  soil ;  but  at  the  point  where  it  crosses  the  Susquehanna>  it 
rises  to  a  gre&ter  hei^t  and  is  more  rugged,  than  usual.  At  Trenton 
it  meets  the  Delaware.  After  crossing  York  Island,  it  again  appears 
near  Hurlgate  on  Long  Island.  From  Hurlgate,  Has  granitic  ridge, 
in  the  opinion  of  Mr.  Hayden,  extends  along  the  north  shore  of  Long 
Island,  dips  under  the  passage  between  that  island  and  Fisher's  Island, 
which  it  crosses ;  and  again  dipping  under  the  passage  between  Fisher's 
Island  and  the  Continent,  appears  once  more  at  Watch  Hill  Reef,  not 
far  below  Stonington  in  Connecticut. 

It  is  obvious,  that  this  opinion  of  Mr.  Hayden  is  by  no  means  at 
variance  with  the  facts,  stated  by  Dr.  Mitchill,  according  to  which,  near- 
ly the  whole  of  Long  Island  is  colored  on  the  map,  as  alluvial.  For  this 
ridge,  while  traversing  a  part  of  the  northern  boundary  of  Long  Island, 
may  so  dip  as  to  be  covered  by  70  or  80  feet  of  alluvial  earths. — On 
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#ie  Otker  hnidf,  if  thU  o|iiilioti  is  ccferect,  it  m  excciednigly  pMbit, 
that  this  granitic  ridge  once  formed  the  southern  bonndary  of  vhit  if 
now  the  states  of  New  York  afid  Gonnecficnt. 

It  has  alread  J  been  remarked,  that  man  j  formaLtioiitf  of  rodu  k  ike 
United  States  are  distingvished  by  their  great  extent  and  remarksUe 
uniibnttit^.  An  example  of  this  exists  in  the  Ticinitj  of  the  graaitk 
fMg;0  just  dereribed.  For,  if  a  particular  mihehml  occur  two  or  BOre 
ttiles  north  of  this  ridge  in  Virginia  or  Maryland,  it  maj  feneral]y  be 
Couad  at  about  the  same  distance  north  of  the  ridge  in  Penns7liwiia,&c 
This  is  the  eas^  with  certain  magnesian  minenils,  chrdmate  of  iroBf  kc. 

Transiiian  Rocks. 

]%iated  on  the  map  roAe  red. 

The  greater  pArt  of  fh^  transition  rocks,  found  tn  the  United  Steles, 
lie  northwest  of  the  primitite,  and  form  a  long  and  narrow  zone,  extend- 
ing from  a  KftTe  northeast  of  the  Hudson  nearly  to  the  river  AUbama. 
The  brteadth  of  the  zone  is  from  20  to  109  miles.  The  strata  generally 
dip  to  the  northrwest  t  and  their  inclination  is,  in  most  pUces,  less  than  45°. 

The  Transition  rocks,  on  their  northwest  border^  are  often  inter- 
mingled with  secotidary  rocks,  the  latter  appearing  m  Tallies,  and  tlie 
former  in  the  surrounding  mountains. 

Among  thes^  rocks  are  found  Kmestone  of  variotis  colors,  graywacke, 
graywacke  slafe,  siliceous  slate,  amygdaloid,  breccias,  both  siliceous  and 
calcareous^  and  several  other  aggregates,  not  hitherto  named  or  described. 

Secondary  Rocks, 

Painted  on  the  nap  pale  Mae. 

This  great  Secondary  deposite  lies  northwest  of  the  transition  rocks 
extending  from  tliem  to  the  Lakes,  and  from  the  Hudson  to  the  west- 
ward of  the  Mississippi.  This  deposite  is,  in  fact,  equally  remarkable 
both  for  the  extent  and  uniformity  of  the  formations,  which  it  embraces, 
and  wiiicii  consist  of  limestone  and  sandstone  in  strata  nearly  horizontal, 
on  wiiich  often  rests  the  Independent  coal  formation. 

According  to  Mr.  Maclure,  there  is  reason  to  belieye,  that  this 
secondary  deposite  extends  westward  of  the  Mississippi  nearly  to  the 
foot  of  the  Stony  Mountains,  tlius  presenting  an  area,  whose  diameter 
from  east  to  west  is  about  1500  miles,  and  from  north  to  south  about 
1200  miles. — In  fine,  it  is  suggested  by  this  celebrated  geologist,  that 
all  this  extent  of  secondary  rocks  was  once  the  bottom  of  a  great 
Jiakc  or  Sea ; — and  that  the  waters  of  this  Lake  hare  been  gradually 
discharged  by  the  Mississippi,  tlie  Hudson,  and  the  St  Lawrence,  the 
only  rivers,  that  have  completely  broken  tlirough  the  mountains,  which 
once  surrounded  this  immense  basin  of  water."* 


*  Want  of  color  indieates  that  the  eommon  boimdanr  m  not  aieertained,  the  two  ihairi  of  neks 
being  tomevliat  intermingled ;  or  that  such  portion!  of  the  United  StaCef  have  not 


VOCABULARY, 

containing  an  explanation  of  certain  iermSj  used  in  the  preceding 

volume  ;  more  particularly  those,  which  relate  to 

the  Chemical  JSTomendature.* 

AoiouLAR.    Long  and  slender,  like  a  needle.  (See  p.  31.) 

Acids.  Most  of  the  acids  are  known  to  be  compounds  of  oxygen,  in 
certain  proportions,  with  a  combustible  base.  Thus  sulphur, 
united  with  a  given  quantity  of  oxygen,  forms  sulphuric  acid.  The 
name  of  the  acid  is  derived  from  that  of  the  base,  or  from  that  of 
the  substance,  which  furnishes  the  acid,  and  always  terminates 
with  the  syllable  tc,  as  in  the  preceding  example,  unless  the  same 
base  be  capable  of  furnishing  two  acids.  When  this  is  the  case, 
the  two  acids  differ  from  each  other  by  containing  different  pro- 
portions of  oxygen  ;  and  the  name  of  that  acid,  which  contains  the 
smaller  proportion  of  oxygen,  terminates  with  the  syllable  ous,  as 
sulphurous  acid.  Hence  the  sulphurous  acid,  by  the  addition  of 
oxygen,  passes  to  the  sulphuric. — Some  acids  exist  in  the  state  of 
a  gas ;  some  are  liquid ;  and  others  are  solid.  They  change  a 
vegetable  blue  color  to  red ;  and  most  of  them  have  a  taste  more 
or  less  distinctly  sour, — ^They  combine  with  alkalis,  earths,  and 
metallic  oxides ;  and  thus  form  alkaline,  earthy,  and  metallic  Salts. 
The  number  of  acids  is  about  50. 

Aggregate.  A  rock,  composed  of  two  or  more  simple  minerals ;  as 
granite,  consisting  of  feldspar,  quartz,  and  mica. 

Alkalis.  Certain  substances,  which,  when  pure,  have  an  acrid  or  a 
burning  taste,  and  are  caustic,  when  applied  to  the  flesh.  They 
are  very  soluble  in  water  and  rapidly  combine  with  acids,  thus 
forming  alkaline  salts,  of  which  sulphate  of  soda  is  an  example. 
They  change  a  vegetable  blue  to  green. — There  are  three  alkali^, 
viz.  potash,  soda,  and  ammonia,  which  have  been  long  known ;  the 
first  two  are  solid  nxkdi  fixed,  and  the  last  is  gaseous  and  volatUe^^* 
Another  alkali,  recently  discovered  in  minerals,  is  called  lithia. 

Allot.    A  combination  of  any  two  or  more  metals  in  a  metallic  state. 

Amalgam.    A  combination  of  any  two  metals,  of  which  mercury  is  one. 

Amorphous.    Not  having  a  regular  or  determinate  form.  (See  p.  52.) 

*  For  an  expkuiAtkm  of  tarmi,  employed  in  deseriUng  the  imitatiTe  fimM  and  olfaar  extstnl! 
<lianeten  (^ndnenby  lee  Introdaetion,  ehap.  S,  lect.  a. 
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Arszmiate.    a  Mlt,  formed  by  the  anion  of  mrstmc  acid  widi  anj 

base.    Thus,  Arseniate  of  copper  is  composed  of  arsenic  Kid  and 

oxide  of  copper. 
Arsbmic  Agio.    A  compound  of  about  64  parts  of  arsenic  and  S6pirti 

of  oxygen. 
Base.    A  chemical  term,  applied  to  one  of  tiie  ingredients  of  a  com< 

pound.     Thus  in  carbonate  of  lime,  the  lime  is  said  to  be  thi 

haae  of  thb  earthy  salt 
Betelmkmt.    (See  p.  29.) 
Blaosd*    When  a  mineral  is  composed  of  long  and  narrow  plates  « 

laminse,  like  the  Uade  of  a  knife,  it  is  said  to  faaye  a  bisded 

structure.  (See  p.  61.) 
BoRAcio  AoiD.    A  compound  of  oxygen  with  a  base*  wfaidi  is  sapfoied 

to  be  metallic,  and  has  received  the  name  USsrveuna,  or  Jbroa 
BoRATB.    A  salt,  formed  by  the  union  of  hormde  add  with  a  base ;  as 

Borate  of  magnesia,  composed  of  boracic  acid  and  magnesia. 
BoTRToiDAL.    ResemUiug  a  bunch  of  grapes.  (See  p.  51.) 
BouuDER.    A  term  applied  to  loose  masses  or  fragments  of  ro^  as 

of  granite,  greenstone,  &c. ;  they  are  found  or  the  sorfiKe  of  the 

soiU  are  sometioMS  Tery  large,  and  usually  exhiUtinaiks  of  having 

been  rolled  or  rounded. 
Caloarsous.    This  epithet  is  applied  to  those  minerals  er  nountains, 

which  are  composed  chiefly  or  entirely  of  carbonate  of  line. 
Calcination.    The  exposure  of  metallic  and  other  substances  to  that 

degree  oi  heat,  which  drives  off*  their  volatile  parts,  and  produces 

some  other  changesj  but  does  not  effect  fusion. 
Capillary.    Resembling  a  hair.  (See  p.  50.) 
Carbon.    A  simple,  combustible  substance.     Charcoal,  recently  and 

carefully  made,  is  carbon  nearly  or  quite  pure.      Carbon  also 

exists  native  in  the  diamond. 
Carbonate.    A  salt,  formed  by  the  combination  of  carbonic  acid  witk 

any  base.     Thus,  Carbonate  of  lime  is  composed  of  carbonic 

acid  and  lime. 
Carbonic  Acid.    A  compound  of  about  £9  parts  of  earhom  and  72 

parts  of  oxygen. 
Carburet.    This  name  is  given  to  certain  compounds,  of  which 

carbon  forms  one  ingredient;  as  Carburet  of  iron,  composed  of 

carbon  and  iron. 
Carburetted  Hydrogen  Gas.    A  variety  of  hydrogen  gas,  holding 

carbon  in  solution.  (See  p.  481.) 
Chatoyant.    When  different  collections  of  colors  alternately  appear 

and  disappear,  according  to  the  position  of  the  mineraL  (See 

p.  46.) 
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CsiumATBf    A  salt,  compoeed  of  diromie  ftcid  uniied  witk  some  base. 

Thus,  Chromate  of  lead  is  a  eonpoand  of  chromic  acid  and  oxide 

of  lead. 
Ch&omio  Acid.    A  compound  of  about  60  parts  of  chrome  and  40 

parts  of  oxygen. 
Clkavaoe.    (See  p.  9.) 
Coal  Measures.    A  coal  formation,  including  the  several  minerals, 

which  accompany  the  coal. 
CoicBvsnoH.    In  most  cases  of  Combustion,  oxygen  combines  with 

the  combustible,  or  with  some  of  its  ingredients ;  and  the  products 

of  Combustion  are  an  ooriife,  acid,  or  alkalu  The  oxygen  is  usually 

furnished  by  the  air. 
CoNosMTRio.    When  a  mineral  is  composed  of  several  curved  layers, 

lying  over  each  other,  and  having  the  same  centre,  the  layers  are 

said  to  be  Concentric     The  external  form  of  such  minerals  is 

generally  spherical,  mammillary,  &c. 
Conohoidal.     The  surface  of  a  Conchoidal  fracture  presents  small 

elevations  and  depressions,  as  if  it  had  been  impressed  by  the 

shell  of  a  fish.  (See  p.  62.) 
CoNORETioN.    A  term  often  applied  to  the  small,  distinct  portions  or 

masses,  of  various  forms,  of  which  some  minerals  are  composed. 

(See  p.  55.) 
CoEHODED.    Containing  numerous  cavities,  as  if  worm  eaten. 
Cuneiform.    Having  the  fom^  of  a  wedge.  (See  p.  SO.) 
Debris.    A  term  sometimes  applied  to  die  fragments  or  remains  of 

disintegrated  rocks. 
Deorepitatiok.    When  a  salt  or  other  mineral,  thrown  into  a  red 

hot  crucible,  or  exposed  to  the  action  of  the  blowpipe,  yields  a 

crackling  noise  and  splits,  or  is  even  dispersed  in  small  fragments, 

it  is  said  to  decrepitate* 
Dendritic.    Branching,  like  a  tree  or  shrub.  (See  p.  50.) 
Dentiform.     Like  a  tooth. 
DiEDRAL.    Having  two  sides.     A  crystal,  terminated  by  two  fiu^s, 

inclined  to -each  other,  and  meeting  in  an  edge,  is  said  to  have  a 

diedral  summit. 
Dike.    A  term  sometimes  applied  to  veins  of  basalt,  greenstone,  and 

other  stony  substances. 
Disintegration.    When  a  mineral,  by  the  action  of  air  and  moisture, 

is  rendered  fiiable,  or  actually  crumbles,  it  is  said  to  be  dMnte* 

grated.    Hence  it  is  a  different  change  from  that,  which  is  called 

decomposition. 
Dodeoaedron.    a  solid  bounded  by  twelve  fiu:es. 
Druses.    Cavities,  whose  interior  surSetce  is  lined  with  crystals ;  they 

occur  most  frequently  in  veins.  (See  p.  ^^ 
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DsvsT.    An  qpithet  i|iplied  to  a  surface,  covered  with  mi  note  ciTstiU 
Eauths.    The  nomber  of  Earths  is  ten,  viz.  barytes,  strontiaa,  lim€ 

magnesia,  alnmine,  silex,  glacine,  zirconia,  jttria,  and  tboriDa 
Earthy.    A  variety  of  fracture.  (See  p.  62.) 
Earthy  Salts.    Those  salts,  which  have  an  earth  for  their  base ;  o 

which  sulphate  of  lime  is  an  example. 
ErrERVKscKircB.    An  intestine  motion,  like  boiling,  in  a  fluid,  beioj 

produced  by  the  escape  of  some  gas  in  the  form  of  little  babbles 

Effervescence  may  appear  during  the  solution  of  certain  mineral 

in  acids,  or  during  their  fusion  by  the  blowpipe. 
Efvlorsscenck.    a  salt  is  said  to  effloresce,  when,  by  exposure  to  th< 

air,  it  loses  its  water  of  crystallization,  and  falls  into  a  powder- 
It  is  also  said  to  occur  as  an  efflorescence,  when  it  exists  native  ii 

the  form  of  a  crust  or  powder  on  the  surface  of  other  minerals 
Fascicular.    An  epithet  af^lied  to  a  group  of  minute  crystals  oi 

fibres  somewhat  diverging,  like  a  bundle  of  rods.  (See  pp.  S2,  59.] 
Filiform.     Like  a  thread. 
Fluat£.    a  salt,  formed  by  the  union  of  fluoric  acid  with  any  base 

Thus,  Fluate  of  lime  is  composed  of  fluoric  add  and  lime. 
Fluoric  Aoid.    It  has  not  been  satifactorily  analyzed ;  but  its  ba8< 

is  probably  metallic. 
Foliated.    (See  p.  60.) 
Friable.   A  mineral  is  friable,  when  tlie  grains  or  small  parts,  of  whid 

it  is  composed,  so  slightly  cohere,  that  they  may  be  separated  by  s 

gentle  pressure.  (See  p.  56.) 
Gallate.    a  salt,  composed  o( gallic  acid  and  a  base. 
Gangue.    The  mineral,  in  which  an  ore  is  embraced,  or  with  whicF 

it  is  mixed.    Thus,  when  sulphuret  of  lead  is  imbedded  in  lime 

stone,  the  latter  is  called  its  gangue,  or  matrix.  (See  p.  5£l.) 
Gas.    a  substance,  which  exists  permanently,  or  at  least  usually,  ir 

the  state  of  an  elastic,  aeriform  fluid.      Solids  and  liquids  an 

converted  into  gases  by  the  action  of  caloric. 
Geode.    a  ball  more  or  less  hollow.     Its  interior  is  sometimes  hnec 

with  crystals.    (See  p.  51.) 
Hepar.     Hepatic.     (See  pp.  482,  589.) 
Hemitrope.    When  a  crystal  is  composed  of  two  equal  parts,  one  o! 

which  appears  to  have  turned  through  half  the  circumference  of  i 

circle.  (See  p.  32.) 
Htdrate.    a  compound,  of  which  water  in  a  solid  state  forms  ar 

essential  ingredient.     Thus,  Hydrate  of  iron  is  a  compound  oi 

water  and  oxide  of  iron. 
Hydrogen*     A  simple,  combustible  substance.    It  forms  an  ingredien 

of  water,  which  is  composed  of  about  12  parts  Hydrogen  and  8( 

parts  oxygen,  by  weight. 
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Htbrogen  Gas.  Solid  hydrogen,  rendered  gaseous  by  combining  with 
caloric.    It  is  very  light,  and  highly  inflammable* 

Hydro PHANous.    (See  p.  48.) 

In  Place.  In  Srru.  These  expressions  arc  applied  to  minerals,  when 
found  in  permanent  and  more  or  less  extensive  beds,  strata,  &c. 
to  distinguish  them  from  loose,  insulated,  or  detached  masses. 

Irisbd.  Iridescent.  When  the  colors  of  a  mineral  resemble  those  of 
the  iris  or  rainbow ;  they  are  not  changeable.  (See  p.  46.) 

Lamellje.    Small,  thin  plates  or  layers. 

Lamellar.     (See  p.  60.) 

Laminje.    Thin  leaves,  plates,  or  layers. 

Laminated.     (See  p.  60.) 

Lenticular.    Resembling  a  convex  lens.  (See  p.  31.) 

LixiviATioN.  The  dissolving  of  an  alkali  or  a  salt  in  water,  thus  form- 
ing a  lixivium  or  lie. 

Lode.    A  term  sometimes  applied  to  a  vein,  containing  tin  or  copper. 

Macled  Crystal.    A  hemitrope  crystal  is  sometimes  thus  called. 

Mammillary.  Presenting  a  rounded  or  convex  surface,  like  a  small 
segment  or  portion  of  a  large  sphere.  (See  p.  51.) 

Massive.  A  mineral  is  said  to  occur  Massive,  when  it  has  a  crystal- 
line structure,  but  not  a  regular  form.  (See  p.  52.) 

Matrix.    See  Gangue, 

Mechanical  Division.     (See  p.  9.) 

Mellate.  a  salt,  in  which  the  mellitic  acid  is  combined  with  any 
base ;  as  the  Mellate  of  alumine. 

Metallic  Oxide.  A  metal,  combined  with  any  proportion  of  oxygen, 
is  called  a  metallic  oocide,  provided  it  do  not  possess  the  properties 
of  an  acid.  Hence  the  same  m^tal,  by  uniting  with  different 
quantities  of  oxygen,  often  furnishes  two  or  more  oxides,  which 
differ  in  color  and  other  properties.  Thus  there  are  different 
oxides  of  iron,  &c. — All  metals  must  be  converted  into  oxides, 
before  they  can  combine  with  acids  to  form  metallic  salts. 

Metallic  Salts.  Those  salts,  which  have  a  metallic  oxide  for  their 
base ;  of  which  carbonate  of  lead  is  an  example. 

Molybdate.  A  salt,  in  which  molybdic  acid  is  united  with  some  base; 
as  Molybdate  of  lead,  composed  of  molybdic  acid  and  oxide  of  lead. 

Molybdic  Acid.  A  compound  of  about  77  parts  ofmolybdena  and  33 
parts  of  oxygen. 

Muriate.  A  salt,  composed  of  muriatic  acid  and  some  base.  Thus^ 
Muriate  of  soda  is  a  compound  of  muriatic  acid  and  soda. 

Muriatic  Acid.  It  is  generally  considered  a  compound  of  chlorine 
and  hydrogen. 

Natural  Joint.  The  plane,  in  which  any  two  laminee  of  a  crystal- 
lized substance  are  united.  (See  p.  9.) 
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NmuTS.  A  Mlt»  ianoad  by  the  unioa  of  niirie  acid  vith  goae  bue ; 
as  Nitrate  of  pataeh,  oonpoMd  of  nitric  acid  and  potash. 

Nrmio  Acid.  A  compound  of  about  SO  parts  of  mitrogem  and  70  parts 
of  oijrgen* 

]4miooBv.    A  siaqple,  incoaibnatibLe  substance,  fbrmerly  called  azote. 

OcTAaDBOJH*    A  solid,  bounded  by  eight  sides. 

Oxidate.    To  cause  oxygen  to  oooahine  with  any  aidiataiice. 

OxiDATioir.    The  act  of  combining  oxygen  with  any  substance. 

OxiDK.  Any  substance,  which  contains  oxygen^  is  called  an  axidi, 
provided  the  compound  do  not  possess  the  properties  of  an  add. 
Hence  water,  composed  of  oxygen  and  hydrogen,  is  an  oxide.  Bat 
the  term  Oxide  is  applied  chiefly  to  metals,  combined  with  <nygf  a. 
—When  only  one  proportion  of  oxygen  is  combined  with  a  metal, 
the  coa^MNind  is  called  the  pretaxide  (first  oxide)  of  that  metal ; 
when  two  proportions  of  oxygen  are  comlnnedL  it  is  called  the 
deuiamde  (second  oxide),  and  so  on.  The  higlbeat  oxide  of  any 
metal  is  called  its  foroceide, 

OxTGEii.  A  simple  substance,  which,  in  moat  cases,  is  essential 
to  combustion,  during  which  it  combines  with  the  combustible. 
It  is  an  essential  ingredient  of  most  of  the  acid&  Oxj^^tn 
constitutes,  by  wdght,  about  23  per  cent  of  air,  and^is  necessary 
to  the  support  of  animal  life ;  the  remaining  77  parts  of  air  consist 
of  nitrogen.  Oxygen  also  forms,  by  weight,  about  88  per  cent  of 
water  ;  the  remaining  12  parts  being  hydrogen^— Hence  the  cause 
of  most  of  the  changes,  which  minerals  undergo  by  exposure 
to  the  weather,  that  is,  to  air  and  moisture ;  the  oxygen  of  the 
air,  or  of  the  water,  or  of  both,  combines  with  the  metallic  or 
combustible  ingredients  of  the  minerals,  thus  exposed,  and  pro- 
duces oxides  or  acids,  both  of  which  may  also  enter  into  new 
combinations. 

OxYG£N  Gas.  Solid  oxygen,  rendered  gaseous  by  combining  with 
caloric.    This  gas  has  been  called  vital  air, 

Parallelopiped.    (See  p.  12.) 

Peroxide.    See  oxide. 

Phosphate.  A  salt,  composed  of  j^sphoric  acid,  united  with  some 
base.  Thus,  Phosphate  of  lime  is  a  compound  of  phosphoric  acid 
and  lime. 

Phosphorescence.  A  feeble  light,  which  some  minerals  exhibit,  when 
subjected  to  friction  or  the  action  of  heat  (See  p.  68.) 

Phosphoric  Acid.  A  compound  of  about  45  parts  of  phosphorus  and 
53  parts  of  oxygen. 

Phosphorvs.  A  simple,  combustible  substance,  which  burns  at  the 
commou  tem|>erature  of  the  air. 
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PHOsPRURtf.  Tins  Mmt  i»  given  t#  certaui  compoundi^  of  which 
phosphorus  forms  one  ingredient ;  as  Phoephuret  of  iron»  composed 
of  phosphorus  tud  iron. 

Pluhous^    Resembling  a  feather. 

PREciprTAtE.  Any  substance,  which^  being  previooslj  dissolTed  in  k 
fluid,  is  disengaged  by  the  addition  of  another  snbstance,  and 
graduall  J  falls  ta  the  bottom  of  the  vessel. 

Prism,  right;  oblique^  &c.    (See  p.  13.) 

Protoxide.    See  Oxide. 

PsEUDOMORPHous.  This  epithet  is  applied  to  a  mineral,  when  it  has 
derived  its  form  from  that  of  some  other  substance.  (Se&  p.  9^) 

PuLVBRULRiiT.    When  a  mineral  exists  in  the  state  ef  a  powder. 

Radiated.  When  a  mineral  exhibits  fibres  or  minute  crystals,  diverg- 
ing from  a  centre,  like  the  radii  of  a  circle.  (See  p.  59») 

Reotanoular.  In  a  rectangular  prism,  the  sides  form  H^ftf  angles 
with  each  other.  (See  p.  13.) 

REDuonoR.  When  a  metal,  existing  in  the  state  of  an  oande,  either 
pure,  or  comlnned  with  an  acid,  is  brought  into  a  metallic  state, 
it  is  said  to  be  reduced.  This  reduction  is  effected  by  simply 
fusing  the  oxide,  or  by  fusing  it  on  charcoal,  which  abstracts  the 
oxygen,  or  by  fusing  it  with  fluxes. 

Reoulus.    (See  p.  524.) 

Reniform.    Resembling  the  kidney  in  form. 

Retioi^lated.  When  fibres  or  crystals  cross  each  other,  Hke  the 
threads  of  a  net  (See  p.  33.) 

Rhomb.  A  solid,  bounded  by  six  equal  rhombic  faces,  meeting  each 
other  under  oblique  angles.  (See  p.  13.) 

Salt.  A  compound,  produced  by  the  union  of  an  acid  with  an  alkali, 
or  an  earth,  or  a  metallic  oxide.  The  alkali,  or  earth,  or  oxide 
is  called  the  base  of  the  salt  If  the  name  of  the  acid  terminate 
with  the  syllable  ie,  the  name  of  the  salt  terminates  with  the 
syllable  ate»  Thus  carbonic  acid,  united  with  lime,  forms  car- 
bonafe  of  lime ;  and  sulphuric  acid,  united  with  oxide  of  lead, 
forms  sulphate  of  lead.  But,  if  the  name  of  the  acid  tenninate 
with  ous,  that  of  the  salt  terminates  with  ite.  Thus  sulphunms 
aeid,  combined  with  iron,  forms  sulphite  of  iron.<^Sometimes  the 
acid  and  base  do  not  saturate  each  other,  sp  as  to  produce  a 
neutral  salt  In  this  case,  if  the  acid  be  in  excess,  super  or  bi  is 
prefixed  to  the  name  of  the  salt,  as  skper-phosphate  of  lime ;  but, 
if  the  base  be  in  excess,  sub  is  prefixed,  as  su6-borate  of  soda^ — It 
is  obvious,  that,  in  chemistry,  carbonate  of  lime  (limestone,  chalk, 
&c.),  or  sulphate  of  iron  (copperas,  &c.)  is  to  be  considered  a  salt^ 
as  well  as  muriate  of  soda  (common  salt). 
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SoopivomM.    When  a  mineral  exhibits  slightly 

a  broom.  (See  p.  59.) 
Siliceous.    An  epithet*  applied  to  those  earths  or  stones,  wbkh  ai 

characterized  by  the  presence  of  silex,  one  of  the  earths. 
Solid  Anolb.    It  is  formed  by  the  meeting  of  three  or  more  pUn 

in  one  point 
Speoular.    When  a  mineral  presents  a  smooth  brilliant  surface,  lil 

a  mirror. 
SrALAorrrE.  Stalaotical.    Like  an  icicle.  (See  p.  50.) 
Stellated.    See  Radiated. 
SmLs.  Striated.    When  a  mineral  is  marked  with  minute  chamu 

or  groores,  which  often  appear  like  straight  lines,  it  is  said 

exhibit  sMm,  or  to  be  striated.  (See  p.  53.) 
SuBLiBf  ATioM.    That  process,  by  which  a  solid,  as  sulphur,  is  convert! 

by  heat  into  a  gaseous  state,  and  again  condensed  by  cold. 
Sulphate.    A  salt,  formed  by  the  union  of  sulphuric  acid  with  ai 

base ;  as  Sulphate  of  lime,  composed  of  sulphuric  acid  and  Iimi 
SuLPHURET.    This  name  is  given  to  certain  compounds,  in  whic 

sulphur  forms  one  ingredient    Thus,  Sulphuret  of  iran  is  coo 

posed  of  sulphur  and  iron. 
Sulphuretted  Hydrogen  Gas.     A  variety  of  Hydrogen  gas,  wAic 

holds  sulphur  in  solution.    It  has  a  fetid  odor,  like  that  of  putri 

Sulphuric  Acid.    A  compound  of  about  42  parts  of  sulphur  and  5 

parts  of  oxygen. 
Sulphurous  Acid.    Its  ingredients  are  the  same  as  those  of  sulphuri 

acid,  but  with  a  less  proportion  of  oxygen. 
Truncation.     (See  p.  29.) 
UsTULATioN.    The  roasting  of  ores  to  drive  off  the  sulphur  or  arsenic 

or  to  volatilize  any  of  the  ingredients. 
Vesicular.    When  a  mineral  contains  cavities,  more  or  less  resemblin 

bubbles  of  air. 
Vitreous.    Glassy. 
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EXPLANATION  OF  THE  PLATES. 

Plate  I. 

Fig.  1. 2»  3,^4.    Mechanical  division  of  a  hexaedral  prkai  of  cailioiiatt 

of  lime.  (See  Introd.  Art.  41,  f.  10.) 
Fig.  5,  6.    Mechanical  division  of  a  cubic  crystal  of  fluate  of  lime. 

(See  Introd.  Art  4£,  jp,  12.) 
Fig.  7>  8.  Mode  of  obtaining  integrant  particles  bj  mechanical  diviuon^ 

(See  Intred.  Art.  48,  49,  f.  14.) 
Fig.  9, 10, 11.     Construction  of  a  secondary  dadecaedron  around  a 

cubic  nucleus  ;  afibrding  an  example  of  decrementf,  parallel  to  the 

edges  of  the  nucleus.  (See  Introd.  Art.  5i,p.  18.) 
Fig.  Id.    AnJSIectrometer.  (See  Introd.  Aft  169»  jk  66.) 

Plate  If. 

Fig.  1  to  11.    Construction  of  a  secondary  octaedron  around  a  cubic 

nucleus ;  afibrding  an  example  of  decrements  on  the  angles,  or 

parallel  to  the  diagonals  of  die  faces  of  the  nucleus.  (See  Introd. 

Art  65,  p,  19.) 
Fig.  12.    A  Goniometer.  (See  Introd*  Art.  74,  p.  23.) 
Fig.  13  to  18.    These  figures  are  designed  to  illustrate  the  mode  of 

describing  crystals.  (See  Introd.  Art.  83,  86,  8r»  90,  91,  92,  pp. 

26  to  30.) 
Fig.  19,  20.    These  figures  relate  to  hemitrope  or  twin  crystals.  (See 

Introd.  Art  97,  p.  32.) 
Fig.  21.    Nicholson's  Portable  Balance  for  estimating  specific  gravity. 

(See  Introd.  Art.  177,  p.  70.) 

Plate  III. 
Crystalline  Forms. 

Fig.  95, 96, 97.  Topaz. 

98, 99.  S^^ire. 

30,31.  Staurotide. 

39.  Chiywberyl 

oo'!l'^' J  Zircon. 
38, 39,        J  '*"'^"" 

36,37.  Quartz. 


Fig.  1,  9,  3, 4.  Sulphate  of  Baiytes.   - 

5j  6,  Sulphate  of  Strontiaii. 

7*  Phosphate  of  Lime. 

8.  IHuate  of  Lime. 

9,10,11.  Sulphate  of  Lime. 

1 9  to  99.  Cartwnate  of  Lime. 

93.  Siliceous  Borate  of  Lime. 

94.  Borate  of  Magnesia. 
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BKPLANATIOH  OP  THE  PLATES. 


Plate  IV. 

Crystalline  Forms, 

[.  1,2,3. 

Schorl. 

Fig.  95. 

Tmrndite. 

4  to  8. 

Fddspv. 

96. 

Diopcide. 

9. 

bcspobtc 

97,98. 

Aogite. 

10,11. 

Azbute. 

99,30. 

Hornblende. 

IS,  It,  14. 

Garnet 

31. 

Made. 

15,16,17. 

BpidoCc 

39,33. 

Su^hnr. 

18. 

Idocnte. 

34. 

19,  sa 

StillMte. 

35, 36, 37. 

.  Sulphuretted  Antimomal 

SI. 

Anakime. 

saver. 

S9. 

audiMie. 

38. 

93. 

39. 

Sttlphuret  of  Mercury. 

94. 

Ouyiolite. 

40,41. 

Gray  Copper. 

Plate  V. 

Crystalline  Forms^ 

.  1. 

Blue  Cubonate  of  CoppAr. 

Fig.  94. 

Araenical  Cofailt. 

S,S. 

Sulphate  of  Copper. 

95. 

Gr^  Cobalt 

4. 

Artenical  ifdn. 

96. 

Oxide  of  Mangiaoe. 

5  tola 

Su^ihvret  of  Iron. 

97. 

11,19,13. 

Specular  Oxide  of  Iroo. 

98. 

Sui^ihureC  of  Antunoiiy* 

14. 

Sulphate  of  Iron. 

99,80. 

r  enuginoua  Oxide  cf 

15. 

CaiboiMte  of  Lead. 

Tiuffalen. 

16. 

Sulphate  of  Lead. 

31,39,33.  Red  Oxide  of  Tltaiihim. 

17,18. 

Molybdafte  of  Leid. 

34  to  38. 

Sifioo-cdfcareous  Osde 

19,90,91. 

Oxide  of  lUi. 

89. 

Oxide  of  Snc. 

39. 

Octaedral  Oade  of 'H- 

S3. 

SulphuietofZioc. 

Plate  VI. 
Geological  map  of  the  United  States* 

In  this  map,  geological  boundaries  are  applied  to  a  geographic^ 
map,  recently  published  bj  Cummings  and  Hilliard. 

Alluvial  Deposites  are  painted  gamboge  yellow. 

Primitive  Rocks vermiUion  red. 

Transition  Rocks      ....   rose  red. 
Secondary  Rocks      ....   pale  blue 
Where  no  color  is  applied,  the  limits  are  uncertain ;  or  the  rock 
belonging  to  the  two  contiguous  classes,  are  more  or  less  intermixe 
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grotatrt 

lente 

magnt^ht 

marbre 

nacrte    . 

pulvendente 

quartzif^ 

saccaroide 

^tathique 

spongieute 


146 
657 
656 

658 
656 

«38 
119 
368 
419 

250,776 
-»7 
246 
1J9 
141 

269,340 
476 
716 
714 
714 

714 
281 
891 

247 
27U 

168 

42 

4 

46 

212 

216 
215 
119 
1S6 
182 
1^ 
176 
168 
186 
182 
184 
161 
71,172 
163 


178 
173 

\m 

177 
170 
183 
152 
149 
170 
199 
194 
2l>4 
212 
395 
262 
426 


CUoropluate 
ChloropbuM 
Chaadn>dHe 

Moflnd 


ciyiUlUied 


Onyiobetyl 
CkrrKKoUi 

OitTKilite 

Cbrymifiue 

Cbonte 
Omolile  , 


CSiyMonc  poiphjiy 


1,3U0  CodncMob  fjnte 

448  Cobenoa 

443  Coke       . 

442  OolfyTiU 

475  Color 

ai»  Cokon  <:4»iie<9))le 

£96  iriial 

048  umubed 

644  Columlale 

699,  TBI  Columbiura 


«33  Comooaah 

OSS  Compact  limntone 

WS  Comptonite 

632  CoDcretiooi  dirtinct     . 

S9I,71T  CM^Iomentc 

670  Conglonwnteil  ndu 

SM  CoDiu 

396  Ci^pcr 
368  '      bUck 


60a  Cmj/vn  nuge 

607  Cricbtonite 

SOS  Cnmlite 

fiOT  Ciyolite 


M7     Cri-sUllogniphy    , 
667     Crynmls 

66S,  664    impcrftct 

lodc  of  daoAtng 


664 


415,779     grii 


S04 


IKUKX* 


■  mMfiate 

—  na^ 
— ^—  noir 

'         oxkUronge 

—  oaeiduU 

>  jAoipkaii 

—  pyrieux 

' <MJM* 

tU^ 

—  rtCmur 

Cupreous  tdeniurtt  of  alver 
Cyviite 

D. 

Daourite 

Datolite 

Decrements 

Delphinite 

Jjetiunti 

JPemantspaih 

Deriiyshire  sptr    . 

Deacription  of  minerals 

Desmine 

Diabtue 

iXaUage 

■  ^reeft 

—  metalloidil 

rock 

DiaUageverie 

■  mrtaflo8cfe 
Jjuttnattt 
Diamond 
Diaspore 
Dichroiie 

Dikes 

Diopside 

Dloptase 

Dipyre 

JDisthcne 

Division  mechanical 

Dolomic 

Dolomite 

Drawini^  slate 

Dysodile 

E. 
Eagle  stone 
Earthy  lead  spar 
Earthy  salts 
Ecume  de  mcr     . 

terre 

Edges  lateral  and  terminal 

Sgeran 

Egyptian  pebble 

EueiMau 

Euenerde  Naue 


678 


88S»77II 
291 


—  grune 
gfdiegen 
glanz 
glimmer 


667 
664 

668 

674 
667 
674 
6S6 
606 


■fit  tomA 


m  ■ 


roth 


Bmnthon 
Sbqttttk 


216 
16 
M 

496 
876 
301 
92 
477 
743 

423 
«B4 
426 
741 
424 
420 

496 
496 

278 
346 
349 
410 
572 
357 
282 

9 

179 

179,  775 

454 

613 

611 

eae 

134 
430 
177 
27 
374 
267 
618 

620 
621 
681 

597 
599 


Blftolhe 
Eiaitrit  dkhUr 


Bmerald 


Brazilian 
copper     • 
&l8e 
oriental 
predout 


Enamel  ▼olcanic 
KiMlflliong 
English  red 
Spidote 


raanganesun 


Epsom  salt 
£Tv9ffutttn 
ErdkobaU       . 
Erdol     . 
Erdpech         • 
Euonite 
Etain  oxidS 

pyriteux 

sujfltr^ 


Euclase 
Eudial>'te 
Eukairite 
Euphotide 


Faces  lateral  and  tecminal 

FahUrx 

Fahlunite 

Fassaite 

WtQitrtTx 

Feldspar 

'  aventurine 

— ^  blue 


common 
compact 
feUd 


M 
61 

« 
i 
•J 

« 

6 
31 
« 
1 
61 
41 
i 
i 

« 
6? 

M 

n 

64 
27 

;« 

M 
43 

S69i77 
67 
67 
21' 
IT 

666,66 
487-48 

469,40 
37 
64 
66 
66 
34 
7« 
63 

494,74 


2 

66 

47 
41 


as 

83 
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gksay 

granular 

greeu 

opalescent 

siliceous 


Ftr  anerwU^ 

—  artemciU 
— .  ckromaU   ^ 
o—  magnetique 
— -  micac^ 

—  muriatS        .  • 
-—  na/f/* 
-—  oK^ste 

—  ojdd/i  brufi  • 
— -  ttnd^  carbonate 

—  ozu^  doisonnd 
«—  ftsui^  geodifue 
— »  osidi  noir  vUreux 

—  oxjci^  roifge 
^  oxtcbf  ierreux 

—  oxidtdd 

—  photphatS 
"—  tpat/dqtie 
'—  ^tecuJUure 

—  suffat^  • 

—  sulfM 

—  fulfurS  epigene     . 

—  suffitri  nuia 

—  terreux  argUeux 

—  terreux  bleu 

—  terreux  timongux 
Fenilite 
Ferruginous  limestone 

-  oxide  of  columbium 
■  oxide  of  titanium 

oxide  of  tungsten 

quartz 


Fetid  feldspar 

—  iluate  of  lime 

—  limestone 


quartz 


Fettstdn 
Feurttein 
FibioUte 
Fiorite    . 
Figure  stone 
fire  opal 
Fitcktmgenstein 
Flexibility 
Hint 


swimmmg 


Flinty  slate 

Floatstone 

Flos  ferri  , 

Fluate  cf  cerium 

fluate  of  lime 

— ^—  -   arpllaceous 

— —  -  compact 

-  —  eaitby 


PAOS. 

331 
333 
329 
332 
8S0 
«21 

684 
€22 
692 
699 
026 
681 
597,  599 
604 

'615 
611 

610 
614 
600 
621 
692 
618 
616 
697 
617 
686 
689 
691 
688 
611 
620 
612 
348 
.186 
712,  782 
703 
698 

244 
336 
201 
184,  776 
246 
316 
258 
282 
262 

390 
266 
395 

55 

259 
261 

299 
261 
194 
715 
199,  775 
201 
201 
201 


fetid 

foliated 

massive 


Fluate  of  soda  and  alumine 
Fluor  spar 

FlUMS 

Fluxes 

FormaUons  mineral 
Forms  crystalline 


mutative 
predominant 


Forms  priQiitive 


mode  of  obtaining 
their  number 


Fonns  pseudomorphous 

r^ular 

Forms  secondary 


their  structure 


Fossil  copal 
Fossil  farina 
Fossils 
Fracture  conchoidal 

— splintery 

Fbgments 

Fnmgibility 

Franidinite 

FrauciuiM 

Freestone 

Freisleben 

French  chalk 

Fruit  stone 

Fullers*  earth 

Fuscite 

Fuaibility 


G. 


Gabbro 

Gabronite 

Gadolinite      . 

GaknU 

Gahnite 

Galena 

argentiferous 

'  common 

'    compact 
granular 

specular 

rteel  grained 

-  striated 
Galmei 
Gangue 
Garnet 


Gaws 


black 

Bohemian 

comi9on 

manganesian 

oriental 

precious 

Syriaa 


YAOS. 

aol 

199 
201 
22» 

199 
199 

74 

729 

30 

60 

26,  27 

8 

10 

12 

63 

60 

8,21 

16,  19 

492 

170 

1 

62 


OS 

68 

656 
206 
769 

478 
438 

457 
471 

478 
71 


424 
317 
296 

375 
295 
627 
628 
628 
629 

629 
629 
629 
629 
^69  657 
621 

360,777 
364 
362 

363 
365,777 
362 
362 
362 


102 


rcflecUng 

Coudron  mirwral 


Gnailcll 

Granitic  agyicgatca 
Granular  lim.'ituni: 
Gnq-liii'  [laip 

tfUurium 

Graptiitc 


731 

fliwrlvj 

733 

Haii-alt 

Halb-««al      .     - 

Ti3 

H.rdne» 

735 

774 

4S4 

Haiiyne 

e92 

H.ydeniW      . 

780 

603 

603 

W5 

Hdvin 

fifcfll 

Hcnutilc  broiiii 

751 

red 

7S3 

Hepilic  mennirul 

Oil 

(iafi 

iE'™,„*«- 

6>>U 

H^h™,c"™ir". 

Ilig-tooUi  i,nr 

(W2 

flow  ^H7ft 

IKDEX. 
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rAOB. 

FACE. 

Holmite 

187 

—  sinter 

614 

IMibUuminoKS 

616 

Iserine 

704 

MoUttMe  mineraiiachd 

602 

Italian  stone 

454 

Jhb-opal 

268 

Mblxttein 

263 

J. 

Honestone 

335,462 

Jade.      . 

a37 

Honeystone 

222 

Jargon 

297 

Mctugstan 

222 

Jasper    . 

266 

MmTibln 

638 

agate 

267 

Hornbkiide 

416 

common     .         .    . 

266 

— — —  basaltic 

418 
417 

Egyptian 

267 

253 

419 

267 

418 
419 

Jmfet 
Jenite 

514 

398 

Hornblende  racks 

742 

Jet          .             .             . 

514 

SiftntTz         • 

648 

Jew's  pitch     . 

490 

Horn  quicksQTer 

662 

Johnite 

27& 

Horn  ^ver 

643 

Joints  natural 

9 

MmTutein 

262 

Hornstone     . 

.      262, 333 
748 

K. 

KaUcfaser      . 

161 

porpiiyiy 

HouilU 

.     505—607 

XdOcsinter 

172 

^umite 

479 

JTalk  spath      . 

149 

Huttonian  theory 

725 

Kaikstein  dichier 

162 

Hyacinth 

299 

f"«riger 

161 

■ of  Compostella 

243 

152 

HyaUte 

252 

171 

Hydrargillitit 

222 

KaUc  tuff 

175 

Hydrate  of  iron                        6 

04,  e08, 612 

KaUochrom 

.     643 

Hydrate  of  magnesia 

429,  779 

KaUjihonU 

365 

Hydrogen  gas 

481 

Kahtdon 

247 

carburetted 

481 

JTammku's 

589 

482 

Kandstein 

373 

Hjrdrolite 

390 

JTaoUn 

460 

Hydrophane 

256 

Karinthin 

419 

Hyperstbeoe 

.      400,  778 

JTamiol 

250 

rock 

747 

Karpholitc 

393 

Kartlenk 

213 

Kaiznuiuge 

246 

Iceland  spar 

149 

Keffekil 

430 

Ice  spar 

331 

Kefekifithe 

471 

Ichtliyophthabnite 

395 

Xenwikohle 

60C> 

Idocrase 

373 

KerxtjihtfllU 

419 

Hwat 

393 

Kiesd  kupfcr 

571 

Incrustations 

61 

Kieid  schufer 

299 

'        calcareous    . 

176 

Kiud  sinter 

251 

Indianite 

359 

KiesH  fjxUh 

330 

Indian  red 

603 

Killas 

448 

Indicolite 

322 

Killinite 

309 

loltte      . 

345 

Kleb  schirfer 

44W 

Iridium 

532 
632 

KUngiUrin 
Knebelitc 

3«)1 

074 

Iron 

580 

KobaltbcscMag 

667 

—  clay 

3.->7 

Xobalthfrierz 

631 

flint         . 

244 

Kobaltbtuthe 

667 

—  native 

581 

Xobaltl'it'8 

66> 

ore  octahedral 

692 

Kohle  braiin 

515—517 

-^-  pyrites 

586 

—  schintrtz 

605 

'—  sand 

594 

Kollvrite 

458 

808 


XNDBX. 


XoroBenetx 

JTorund 

Koth 

KoUphoIite 

JSreide 

JTrisoberil 

KryoHth 

JTrysolith 

KuhizU 

XnifcT  braun 
gediegen 
glas 

glimmer 
griin 
het 
lazur 

roih 


tammttrx 
aand  , 

tchmaragd 
tchwarze 
tdsmutherx 


Tvjifererz  roth 
KyanU 


Labrador  fddipir 
-^— —  hornblende 

stone 

Lait  de  motUagne 

Lapis  Lazuli 

Lasionite 

ImziUU  de  Vcmer 

Latialite 

LaujDonite 

Lava 


L. 


cavernous 

cellular 

compact 


Jmvc  lit/wide  basaltique 
— —  vilrcusc 
Lazulite 
iMzur  stein 

—  -  glance 
Lead  spar  black- 

—    di-prismatic 

red 

rhomboidal 

vcllow 

Z>i'bfrkics 

L«.'lite 

Lcmnian  earth 
Lenticular  copper 

iron  ore 

Leuzinite  • 

Li'pidolite     . 
Leucite  • 


PACE. 

273, 276 
76i» 

378 
168 
396 
291 
229 
398 
389 
666 
663 
665 
677 
670 

557 
566 
660 
563 
667 
573 
572 

567 
683 
564,565 
282 


332 

400 
332 

no 

317 
224 
2S)0 
325 
38(5 
71^3 
7<»6 

7r>o 

764 

346 
302,  304 
290,317 

317 

626 
627 

6:^7 
6:« 
64:3 
640 
646 
689 
270 
473 
576 
609,  781 
4'8 
310 

315 


Leutrite 

Liierzolite 

Lias  limestone 

JUege  de  nunUagne 

Lievrite 

Lignite  • 

brittle 

■'    ■      brOwn  . 

earthy    . 

Ijgurite  / 

LimlHlite 

Lime  native 

Limestone 

— — ^—  bittuninous 

^— —  blue  Vesurian 


common 

compact 

ferruginoiis 

fetid 

fibrous 

granular 

lias 

magnenan 

oviform 

siliceous 


Umonit 

Limpid  imnerals 

iMuenerz 

Untenkujjer 

lithomarge 

Loadstone 

Loam 

Loboite 

Lode 

JLomomt 

Luchs  saphir 

LucuIIilc 

Ludus  Helmontu 

Lustre 

Lvchnites     . 

Lydian  stone 

Lythrodes 


M, 


Made 

Waclureite    . 
Madreporite 
Madrejmr^dn 
Magnesia  native 
Magncsian  carbonate  of 
Magnesian  limestone 
Ma^ncsic  bvrat^e 

carbotiaUSe 

stdfatee 


167, 


lime 


Magnesite 


of  Piedmont 
of  Saliiielle 
of  Vallecas 


Mapietdseiistcin 
Mttgfietkic* 


190 
425 

171,187 

3» 
(13 
515 
51« 
.517 
701 

m 

741 
186 

m 
m 
les 

18S 

1S4 
161 
152 
171, 187 
180 

171 
183 
612 

45 
576 
576 

470 

.     5i» 

464 

375 
579 
386 

275 
184,  liJ6 
189 
47 
].')6 
SiK) 
317 


426 
783 
184 

184 
429 
173 
ISO 
221 
219 
217 
219,430 
431 
4:i2 
431 
5l>2 
591 
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MiBgnet  native 
Magnetic  oxide  of  iron 

—  artby 

Magnetic  pyrites 

— — -    8^ 

Magnetic  smphuretof  iron 

Magnetism 

^— — —  double 

Malachite     . 


compact 
fibrous 


MalacoHih 

Maltha 

MarMstein 

Manganese 

Mangemete  tithdlde 

— —  oxidS  corbonatS 

"   oxUUmetoMdide 
— —  pho^jihati 
— —   ndfuri 

■   feme 
MaxUe 

— African  antique 

— —  antique 
— -  arborescent 

-  black 

-  breccia       «k 

Campan 

Carrara 

cipolin 

■  flexible 
— —  Florentine 
— -  green  antique 
'           griotte 

lumachella 

'  Luni 

■  Mandelato 
'  Mona 

New  Haven 

— —  Pkrian 

Pentelic 

■  Philadelphia 

Potowmac  breccia 

— ^  primitive 

red  antique 

redTiree 

secondary 

Sienna 

-  statuary 
.  Stock-bridge 

Thomastun 

— ^—  Vermont 
Mari^  ruinifiirme 
Marcasite     • 
Marekanit 
Marl 

earthy 

indurated 

Marlite  bituminous 
Marmor 


TAGS. 

693 
692 
695 

691 

694 

691 

63 

64 

669 
669 
669 
410,414 
489 

763 
668 
674 
674 
670 
676 

669 
671 
166 

167 
166 

167 

167,136 

157 

167 
156 
156 

161 
167 
156 

167 
167 
156 

167 
157 
159 

156 
156 
158 
15S 
155 
156 

167 
155 
157 
155 

*  160 
160 
159 
167 

584,  687 
306 

187,775 
189 
188 
191 
152 


— —  Bardiglio 

Mame  , 

Martial  pyrites 

Mascagnin    . 

Meerschaum 

Meionite      .  » 

Melanite 

Mellate  of  alumine 
M^lite 
MeUilite 
MeUiU 

Menachanite  . 

Mtnak  ■ 

Menakan-trz  ^raiiii 

: gelb 

Menilite 

Mercure  argental 
— — —  hepatique 

fuUif 

m^ruui 

sulfur^  . 

Itfercurj'  • 

native 

Merdak 
Mergel 
Mesolite 
Mesotype 

Metals,  their  physical  properties 

their  relative  ages 

Meteoreiscn  • 

Meteoric  iron 
Meteoric  stones     ^ 
Meteorite     . 
Mica 

-  lamellar 

-  laminated 
— -^  prismatic 
Bificaceous  schistus 

oxide  of  iron 

Micarelle 
Mica  slate 
Micbaellte 
Miemite 
Millstone 
Milk  quartz 
Ji/Rmoj)hyTt 
Miite  defer  brune 


Mineral  cahoutchou 

carbon 

'  charcoal 

oU 

— ^—  pitch 

tar 

Mineral  resin  black 
Mineralizer 
Mineral!^ 
Minerals 
'  compouad 


range 


TAOK* 
216 

187 
696 
121 
430 
376 
364 
746 


388 
223 
222 
703 
699 
705 
705 
257 
547 
549 
64T 
652 
548 
646 
647 
668 
187 
396 
382, 386 
628 
622 
688 
682 
772 
778 

311,777 
318 
313 
318 

738 

599,  781 

287 

738 
252 

179 
266 

2;iy 

751 

6(Vt 
GOO 
489 

499 

602 

488,489 

^89,490 

489 

4^ 

521 

1 

1 
8 


810 


WOEX^ 


iqgrediaits  of 
ample 


Ifinium  native 
Mitpickel 

Mocha  ftone 

Mohs*  anrangement  of  minerals 

Mofybdanlciet 

Molybdate  of  lead 

Molybdena 

— ochre 

Montmartrite 

M&ntmilck 

Moonstone 

Moor  coal 

Moroxite 

Mortar 

Moss 

Mould 

Mountain  cork 

—  blue 


green 
leather 
soap 
wood 


Moya 

Mullen  stone 
Muriacii 
Muriatic  acid 
Muriate  of  ammonia 
Muriate  of  copper 

— sandy 

Muriate  of  iron 

■ mercury 

Muriate  of  silver 


Muriate  of  soda 
Muscovy  glass 
Mussite 


Nacrite 

NadeUrz 

I^agelfluh 

JVagyagfTz 

Naphtha 

Native  aijtimony 


argiUaceous 


N. 


arsenical 


Native  argile 
Native  arsenic 


amorphous 

concreted 

speciilar 


Native  bismuth 

cinnabar 

copper 

Native  gold 

—  argentiferous 

Native  iridium 


TAGE. 

96 

3 

634 
584 
133 
271 
82 
604 

645 
604 
606 
604 
208 

no 

33(> 
515 
107 

166» 189 
618 
465 

407 
666 
445,570 
407 
471 
407 
769 
348 
212 
118 
122 
573 
573 
625 
552 

543 
543 

127 
315 
410 


391 
683 
761 
692 

487 
6a5 

686 
224 
676 
677 

677 
677 
681 

549 

525,  780 
526 
532 


Native  iron 


Native  lead 

—  Hme 

—  magnesia 
-^—  magnet 

mercury 

— -^  minium 

nidcel 

■        palladium 
— —  platina 
Native  silver 


auriferous 


Native  tellurium 


auro-argentif« 
aurt>-i 


Natrolite 

Natron 

Necronite 

Needlestone  . 

Nepheline 

Nephrite 

Neptunian  theoiy  • 

Nickel 

— —  native 

— ochre 

Nkkd  anenicai    . 

oxidiS 

Nkkdtdiwarxe 
NlekeUpietgjktnzerx 
Nigrine 
Nitrate  of  lime 

potash 

Nitre 

Nitrura 

Nodular  iron  ore  • 

Nomenclature  of  crystals 

— minerals 

Novaculite 
Nucleus  of  crystals 


Obsidian 


O. 


vitreous 


Obsidienne    . 
Ochre  of  iron  brown 

red 

Octaedral  oxide  of  titanium 

Octaedron     : 

Octahedrite 

Odontalite     . 

Odor     . 

OeH  dc  chat 

Oil  mineral 

—  stone 

Olivcnite 

Olivine 

Omphazit 

Onvx 

Oolite 


577, 


PICK. 

581 
582 
627 
428 
420 
bSH 

647 
634 
660 
683 
530 
634 

636 
601 
602 
603 
383,385 
132 
336 
386 
288 

337 
723 
660 
660 
661 
660 

661 
66( 

668 
704 

217 

1*23 

123 

132 

610 

33 

94 

452 

8 


304 
304 

607, 781 
603 
708 
12 
708 
280 
53 
246 
488 
452 

579, 621 
399 

413 
270 
171 


vsmvx* 


SIX 


■  ■■  conunon 
— —  femiginoat 
•i— —  fire 

—  ligniform 

—  predoui 

—  semi 
Opalized  wood 
Opaljaspis 
Ophite 
Ornatif 
Ores 
Orpiment     . 

red 

Orthite 
Oryctognosy 
Onaium 
OtteocoUa 
Oviform  limestone 
Oxide  of  antimony 


earthy 

ferruginous 

sulphuretted 


Oiddeof  arsenic 

—  —  bismuth 

-^—  —  cerium  siliceous 

—  —  chrome 
Oxide  ot  cobalt 

— black     ; 

— -  — browQ  , 

— — yellow 

Oxide  of  columUum 

— ; femiginoui 

— ^— yttrious 

Oxide  of  copper  red 

Oxide  of  iron  argillaceous       . 

— brown 

■' magnetic  • 

micaceous 

'  —  —  red  • 

specular   . 

Oxide  of  lead 


aluminous 


Oxide  of  manganese 


argentine 

compact 

cupreous 

earthy     . 

ferruginous 

radi^d 

siliceous 


Oxide  of  molybdeoa 
Oxide  of  tin 

'  fibrous 

Oxiile  of  titanium  fisrrupnous 

•  octaedral 

— red     . 

r— — siUco-calcareous 

Oxide  of  tungsten  calcareous  . 
— ,—  —  '      ferruginous 


PAOX. 

264 
256 
268 
266 
268 
264 
266 
268 
268 
746 
625 
621 
679 
678 
716 
1 
632 
176 

171 
689 
669 
689 
690 

680 
684 
714 
694 
665,  781 
666 
666 
666 
712 
712 
713 
663 

607 
€04 
692 
699 
600 

697 
6d4 

634 
669,  782 
671 
671 
671 

671 

673 
670 
674 
696 
647 
649 
7t)3 
706 
•  700 
706 
697 
696 


—  —  — ^—  yellow 
Osode  of  uranium  black 

green 

Oxide  of  zinc  red 

—  — siliceous 

P. 

Pagodite 

lUladium     . 

■-    ■    ~  native 

JParanthine  » 

Paigaate 

Parrot  coal 

Particles  elementary 

int^^rant 

mode  of  obtaining 

PauHt 
Pea  ore 
Pearl  sinter 
Pearl  spar 
Pearlstone 
P^tone 
Peat 

—  compact 
— —  fibrous 
Pebble 

Scotch 

Peeherz 

Pechkohle     . 

Pechstein 

Pechturan     , 

Pegmatke 

Peliom 

Peperino 

Peridot 

Petalite 

Petroleum 

Petrosilex 

PArosOexfewlletS 

Petuntse 

Pfe^etuthon 

Pharmacohte 

^tarmakonderit  .    . 

Fhoqpbate  of  alumine 

■_ copper 

Phosphate  of  iron 

— —  crystallised 

earthy 


Phosphate  of  lead 


Phosphate  of  lime 


acicular 
arseniated 


— fibrous 

—  ^—  massive 

pulverulent 

siliceous 


Phosphate  of  manganese 
Pko»ph4ir  kupfer 
Phosphorescence 
Riospborite 


FAOZ. 

697 
709 
710 
664 

666 


390 
633 

633 

367 
421 
606 

7 
7 
13 
400 
606 
262 
182 
306 
172 
618 
618 
61S 
236 
270 
709 
614 

307 
709 

733 
846 

770 
399 
810 

488 
833 
301 
'S3S 
464 
216 
621 


398, 


194, 


iw^ 


674 

616 

618 

609 

640 

641 

641. 

776 

196 

198 

196 

196 

676 
674 


m 
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TkjfBade 

Phytalith 

FIcolite 

Fkrite 

Pierre  atumineuse 

—  ttasur 

caloaire  compacte 

—  caloaire  grenue 
de  came 

—  crudforme 

—  detain 
^—ajeu 
— ^  giftute 

de  hadie 

— —.  de  Labrador 

del^ 

— -^  de  wel 

I         oUaire 
— ^  petante 
"—^  de  paix 

—  ponce 
— i^.  jmanie 

<i  9cufyfture 

^^'—'  wnnanie 

de  ThviiA 

de  tripe 

PikroUih 

Fimelite 

Flinte  % 

Ffpe  cUy 

Fbiform  ironstone 

FiMUte 

Plaladl 

Ftchblende 

Ptch  coal 

Fftdi  ore 

Fitchstone 

Pitchy  iron  ore 

PUdzU 

FUfma 

Piaster 

—  of  Paris 
Plaster  stone 
Flatina 


native 


Pteona^e 
Flomb  arseni^ 
'——  blanc 
— —  carbonate 
•  chronuUi 

chronu^ 

gomme 

jaune 

nwlt/bdai^ 

— —  muriati 


noir 


oxide 
pliosphatS 
rovnc 
sulfate 


740 
298 
297 
176 
225 

817 
162 
152 
262 
396 
647 


suffur^ 


816 
839 
332 
300 


—  verie 
Flombago 
Plum  puddingstone 
Pais  minerale 
P^tHenddefer 
PoUihing  slate 
Fblyfaaltte 
Pmux 
PoroelaiQ 

Porcelain  clay  or  earth 
Porcelain  jasper     . 
Porcellanite 

Awprair  t. 

tchkjer 


222    Porphyry 

441 

697 

807 

302 

184 

390 
301 
359 
214 
436 
446 
287 
464 
608 
172 
869 
709 
514 


argillaceous 

black 

dajTStone 

clinkstone 

fddspar 

green 

homstone 

sienitic 


Fbrphyiyj-slate 

PomKUanerde 

Poiatte  nitratie 

Potstone 

Potter's  clay 

Potter's  lead  ore 

Pottery,  general  principlei 

various  kinds 

Poudinguc   .  • 


Prase 

709  Prehnite 

307  crystallized 

614  fibrous 

614  Prism  oblique 

251  rectangular 

212  right 

.208  Protogine     . 

208  Pmmmite 

5!30  Ptnidomalachit 

6;i0  Pseudo-nepheline 

281  Pseudo-sommite 

642  Pseudovolcano 
635  Puddingstone 
635  Pumice 

643  Purple  copper 

644  Puzzolana 
634  Pycnite 

645  PyraUolite 
645  ^ramid 
638  double 

637, 641  Pyrcneite     . 

634, 636  Psrgom 

640  Pyrite  arsenicale 

643  —  cuivreute 

688  d'etam 


esT 

6S9 
HO 
SOS 
75S 
489^490 
45S 
455 


460 

400 


«0 

740 

749 

740 

749 

745 

749 

749 

740 

745 

740 

750 

749 

460 

18S 

44f 


634 
467 
460 
760 

243 

377 

378 

378 

13 

13 

13 

733 

51,755 

574 

S89 

289 

63,771 

760 

302 

559 

760 

S94 

4i6 

20 

20 

364 

415 

584 

557 

650 


Pyriw* 


PjTopfayHlite 


— ' Ay.  chaioifani 

^^^^  hy,  ctmcrAitmni 
. ky.  tnflmii 


640  rh.  xyLAib 

362  Qiurii  mt^iiuui 

71ft  eiwrs  cemniiCT     . 

636  tiueck^tber  hamrn 

1, 41ft  gedirgen 


340     Biiwn™™i™     . 

236     RitofkiW 

23«     Baiachgi&gtlba 


239  Realgu 
338  Reddle 
337     Red  uitinuiDy 


361  —  muiguKK 

339  —  ochre 

236  —  nlver    .  - 

340,  74<>  Red  oxi 


26U  Red  oxide  of  tmc 

263  RefrBctJDD  double 

238  Reguliu 

246  BttnetaOenU 

261  Ooiurde 

236  BAii£>na  irtfniitr  of  Ic 
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— ^— —  iron  ort 
Retinaspbaltum 
Rikhute 
RcuMite 
Rhaetizite 
Rhodiuin 
Rhomb 
Rhomb  spar 
Riemmannite 
■Jlotch  rockt 
Roche  amjihibaUque 

amygdaloide 

fddqmUdque 

terpentineute 

Rock  butter 

cork 

cfvstal 

IM^icr 

salt 

— —  wood  . 
Rocks 

~-^~~  arrang^ement  of 

conglomerated 

primitive 

secondary 

-  transition 
Roestone 
Roethd 
Romanzovit 
Roof-slate    . 
R:Mffen^nn 
Rotheisctistcin 
Roth^  iiltigerz 
Rothstein 
RiUhsjiu'iffia  tizerz 
RotUrn  stone 
Rubble  stone 
RiilK'llite 
Rubicdle 
Ruby 
— —  Bohemian 

Brazilian 

oriental 

spinelle 

Ruin  agate 
Russ  kohle    . 
Rutilc 


Sfialbandes 

Sahlite 

Sill  ammoniac 

Saliniak 

SaljHHer 

Salt|)etrc 

Snlxkupfererz 

Sand  vulcanic 

Sandstein 

Sandstone 

flexible 


S. 


rAOi. 

610 

492 

307,492 

126 

283 

532 

13 

178, 775 

458 
736 
743 
768 
731,  730 
432 

227 
407 
235 

407 
127 

407 

2,731 

729 

7r»o 

720,729 
720,7^ 
722,729 
172 
473 
368 
447 
171 
600 
540 
674 
690 

455 
7r3l 
322 

281 
2H() 
237 
281 
275 
280 
268 

507 

71K) 


726 
414 
122 

122 
['2;i 

lis 

573 

767 
755 
755 
757 


of  FontJinhknii 

^—  quarUy 

red 

slate 

variegated 

white 

SantUite 
Sapkir     . 

Sc^ihir  tCcau 
Saphirin 
Sappare 
Sapphire 

asteriated 

— —  blue 

chatoyant 

false 


green 

limpid 

ocddental 

oriental 

perfect 

red 

riolet 

yellow 


Sarcolite 

Sardunyx 

Sassolin 

Satin  spar     • 

Saussurite 

Sci^lite 

SchacUenhlende 

Schaalstein    . 

SchabasU 

Si'haum  erde 

Scheclin  calcaire 

JerruginS 

Schiefer  kohle 

SJKlth 

— — —  than 
Schiller  spar 
SchUierstein 
Schisle  a  aiguiier 

alumitieux 

ardoise 

argiteux 

bitumineuT 

'———  coticult^ 
— —  a  dexsitier 

iuisaiU 

micacd 

■  silicetix 

St'histose  mica 
Sc-horl 


common 
red 


Schorlite 

Schmaragd 

Schmelzstein 

Schmirgel 

Schrifterz 


rial. 

IbS 
757 
766 
756 

7» 
SSfi 
274 
346 
396 
28S 
273 

S7§ 
275 
27S 
236 
271 
276 

236 
275 
274 
275 
275 
876 


260 
121 

161 
339 

367 
653 

394, 778 
391 
177 

m 

698 
506 
171 
4oO 
4J.5 
425 
432 
453 
447 
446,450 
450 
452 

454 
447 
738 
299 
7:» 
Sll» 
320 
322 

294 

357 
278 
6ft> 


Sck  warzg  iiij  igfTZ 
Schiaf-Hvi 
Sckiarftl  nofiii 


Scoiia  volcanic 


SDieriie 

Sidera-ctlciU 

fiiilenicIeplB 


-  limcnoiM 
lu  oxide  of  CO 


545,  Ul  Skoluile 

see  Skorodhe 

483  Skoru 

I3G  Slate  adhenTc 


710    SUckeniida 


322  lulfiuit 

182  Bmfre  nalif 

471'  Sound 

790  8p«ni>h  chilk 

760  white 

637  Spv  utamintine 


Iceland 

Sparry  lion   ■ 
^kUA  brunimnt 


S56  Specular  onile  of  in 

ijil 

iW  SptuMmO  gniifT 

ifA  tKiaer 

705,  TH2  Sphrruliie 

61>-2  Sjihcne 

cut  SphritHdc 

KI7  Sjtaxlas  getiirunt 

5:M  ^liagltaerz  /rrau    . 
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tonsi 


Slftiessglansbleierx 

Spinellane 

SpineUe 

blue 

■  ruby 

Sinnthere 
^lent  coal 
Spodumene 

Stalactite 

calcareous 

Stalagmite 

—  calcareous 


Stangenkokie 

Stan^msfKUk 

Staurolite 

Staurotide 

SUAtite 


common 


Steel  ore 

Stcinhcilite 

Steinmark 

SleUuatz 

SUlbite 

Stilpnosiderite 

Stinkstone 

Stone  galls 

— ^  marrow 

Stones 


— ^  meteoric 
Shrafden  kupfer 
Strah/erz 
StrahlA-ifS 
Strahlstein 


iMmiger 


Strata 

Streak 

Strontian 

StrvtUiune  carbimaUe 

'  iutfatec 

Strontianito 

Structure  bladed 

fibrous 

foliated 

■  of  the  earth 

Subsulphate  of  aluitiine 

Subsulphatc  of  aluiiiine  and  potash 

Siiccin 

Succinite 

Sul[)hate  of  alumine  and  potubh 

aminonia 

Sulphate;  of  l»arvtos 
colunniar 


cotn))iict 

COlKTetOtl 

crested 
earthv 
fetid' 
fibrous 


FAGK. 
689 

629 

480 

S80 

326 

280 

295 

480 

506 

808 

542 

50,173 

173 

51,174 

174 

500 

137 

285,  396 

285, 777 

438,  779 

438 

617 

346 

470 

127 

380 

614 

184 

756 

471 

231 

772 

579 

579 

588 

420 

424 

7-28 

54 

143,  146 

146 

143 

146 

61 

59 

60 

719 

224 

225 

493 

363 

2l»6 

1L>1 

135,774 

137 

139 

139 

137 

139 

140 

138 


gruiular 
lamellar 
radiated 


Sulphate  <^  cobalt 
■  -  copper 

— —    -  iron 

lead 

Sulphate  of  lim« 


.ik   . 


•nhvdrons 
foliated 


Sulphate  of  magnesia 

-  soda 
Sulphate  of  strontian 


calcarecNUi 

6brous 

foliated 


Sulphate  of  zinc 

Sulphur 

Sulphuret  of  antimony 


Sulphuret  of  anemc 


argentiferoui 

compact 

cupreous 

foliated 

nickdiJferoQS 

plumous 

radiated 


red 

yellow 


Sulphuret  of  bismuth 


Sulphuret  of  cobalt 
Sulphuret  of  copper 


cupreous 
plumbo-cupnoot 


pseudomor]^ous 


Sulphuret  of  iron 

-  arsenical 

—  common 

-  hepatic 

magnetic 

radiated 

Sulphuret  of  lead 

antimonial    . 

argento-antimonial 

argento-bi&muthal 

arsenical 

cobaltic 

— ^-^— common 

compart 

■ granular  • 

striated 

s|)ecular 

Sulphuret  of  manganese 
Sulphuret  of  mercury 
bituminous 


Sulphuret  of  molybdcna 
Sulphuret  of  silver 


i'onmioii 
coni}^ct 
fibrous 
slaty 


EAGI 

131 
13i 
131 
661 

57^ 

61 1, 781 

638,78 

20 

211 

21' 
J2( 

143,  n^ 

14< 
14^ 
144 
65! 

48j 
681 
68fl 
68? 
681 
687 
688 
687 
687 
678 
678 
V(^ 
682 
683 
683 
66S 
555 
556 

586,780 
592 
587 
5S9 
591 
588 
627 
659 
630 
630 
630 
631 
628 
629 
629 
629 
629 
669 
548 
55C 
54S 
54< 
54< 
5Si 

694,78: 
53 


.^i^h 


MM  nnoty 

3M  Topaz  rock  . 

4S6, 779  ToptznliU 

43a  TaiifinJim    ■ 

437  T^Jilaa 

437  Touch 

437  Tmatc 

436  Tourmaline  . 

437  bli 


391  Trap 

718, 713  rocki 

712  tuff 

711  Traw 


A9I     Tiipe  noi 
692      Tryil^jie 

662     Tripoli  , 


471  volnuii 

474  TungiUU  of 

400  Tungsten 

445  Turf 

369  Turkey  itoni 

369, 404  Turlrii 

sec  Turmaha 

607 — 611  TurquoiK 
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Umber  . 
Unctuosity    • 
Uran  gfimmer 
Uranoxyd 
Urmn  ocfare 
Vrane  micacS 

— noir 

'  wndS 
oxidulS 


U. 


Uranite 
Uranium 


V. 


Vake 

Vauqueline 

Varie;^ted  copper 

Variolite 

Vein* 

Velvet  blue  copper 

Venus  hoirstone 

Verd  antique 

Verd  di  Susa 

Verde  antico 

Verde  di  Corsictt 

Vert  de  Cuivre 

Vesuvian 

Vitreous  black  oxide  of  iron 

Vitreous  copper 

'\^triol  blue 


green 
white 


Volcanic  productions 
Vulcanian  theory    . 
Vulcanists 
Vulpinitc 


\V. 


Wacke 

Wad      . 

Walker  erde 

Waikthon 

Wallerite 

Wasserblci 

Wasscrkks  dichter 

stralUiger 

Warcllite 
Weiss  Ueierz 
Weisscrz 
WcissgUltincrz 
Weisskupfererz 
Weisstein 
Wernerian  tlieory 
Wcrnerite 
Wetz  Si'hiifcr 
Whet  slate 
Whin  stone    . 
White  antimony 
cobalt 


PA6X. 

476 

63 

710 

710 
711 
710 

709 
710 
709 

710 
709 


356 
644 
669 
764 
726 
667 
236 

156,436 
436 
166 

339, 424 

670 
316,  dTO 

614 

666 
674 

617 
659 
763 

72.3 

723 
214 


355 
672 
471 

471 
469 
6i^ 

689 
5H8 
222 

635 
585 
6:iO 
663 
738 
723 

S16,:J57 
462 
452 

348 
689 
662,664 


copper 
leaid  ore 


-  pyritei 

silver 

Spanidi 

vitriol 

AVhiting 
White  stone 
WismtUh  giedi^tH 

glam 

ocker 

Witherite 
Wodanium 
Wolfram 
Wood  coal    . 

opal  ■ 

stone  . 

tin 

Wiufderz      . 
WUrfd^Mdh 

Yellow  copper 

earth  • 

kadsptr 

Tdlow  oxide  of  tungsten 
Yenite 

Yiterianial 

Yttrious  oxide  of  columbhim 

Yttrocerite 

Yttrotantalite 

Yu 


Y. 


Z. 


ZafTre    . 
Zeichcn  schkfer 
ZeUkU'i 
Zeolite 

foliated 

mealy 

radiated 

Zeolithe  ctibique 

Zeylanit 

Zie»elerz 

Zinc 

Zinc  blende    . 

Zinc  carbonate 

oxid6     . 

-  stilfurS 
Zifikbluthe     . 
ZmkfiUis 
Zinnkics 
Zinnober 
Ziimstein 
Zircon 

common 

Zoisite 
Zundererz     . 


663 
635 
674 

668 
630 

170 
650 
170 
788 
681 
682 

684 
142 
717 


515 
258 
263 
649 
621 
213 

657 
474 

645 
697 
393 
713 
7W 
716 

713 
338 

662 
454 

5^ 

:^i 

380 
3iy( 
380 

389, 391 
2hl 
666 

65'J 
651 
657 
656 
651 
658 
656 
650 

648 
647 

297 
297 
370,  778 
689 


ERRATA. 


The  following  errors  hiYe  been  obterved.  They  were  occtiioned  in  ptrt  by  wtnt  of 
sufficient  opportunity  for  inspecting  the  proof-sheets,  in  consequence  of  the  distance,  at  which 
the  author  resides  from  the  places  where  the  printing  was  eiectited. 


plage  16,  Une    6,  for  dartides  read  particles. 
^      S9,  ^  last,  for  manpular  read  nuuupulsr. 

—  22S,  —  90,  for  on  rMd  no. 

.1.  230,  ll.ior  lOS^SS^  read  104<>  S8'. 

933,  «—  last  of  note,  for  SSI  read  2S7« 

—  371,  —  18,  after  name  insert  Skorza. 
^  393,  —  1 1 ,  for  traw  read  straw, 

—  457,  in  the  paging,  for  475  read  457. 

—  495,  •—  S5,  for  diamodd  read  diamond. 

^  596,  ^10,  from  bottom,  for  gray  wacke  read  graywaeke. 

—  587,  —  95,  for  •  read  f. 

•—  698,  —  19,  afier  gires  insert  lead. 

—  769,  —    9,  from  bottom,  for  Fonda  lead  Florida. 

The  spelling  of  Conestoga,  the  name  of  a  creek  in  Pennsylrtnia,  is  probably  incorrect. 


id 
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JTbra/ZenfTK 

Korund 

Eoth 

KoliphoUte 

Kreide 

MretdzsieiH 

Erisoberil 

Xryolith 

HtysalUh 

JCubizii 

Xnpfer  braun 

gediegen 

glas 

■  glimmer 

-  griin 
'  kk'S 
— hzur 

nickel 

■  roth 
•  tamnUerz 

tand  , 

-  ickmaragd 

tchwarze 

tvismutherx 

X'uitfertrz  roth       • 
Kyanit 


L. 


Labrador  fddspar 
— ^  hornblende 

stone 

Lait  de  montagne 

Lapis  Lazuli 

Lasionite 

Lazulit  de  Venter 

Latialite 

Laumonite 

Lava 

cavernous 

cellular 

compact 

Jmvc  lUho'idc  bcaaltique 

— —  x'UrcHSe 

Lazulite 

JLazur  stein 

Lead 

glance 

Lead  spar  black 

—   di-prismatic 

red 

• rbomboidal 

yellow 

Ijeellte 

Lcmnian  earth 
Lenticular  copper 

iron  ore 

Leuzinite  . 

Lepidolite     . 
Leucite 


FACE. 

273, 276 
76.^ 

378 
16S 
396 
291 
229 
398 
S89 
666 
663 
665 
677 
670 

657 
666 
660 
663 
667 
673 
672 

667 
683 
564,565 
282 


332 
400 
332 

170 
317 
♦224 

21)0 
325 
38(5 
7t« 
7(»6 

705 
7(54 

346 
302,  304 
290,317 

317 
626 
627 
637 

6:r> 
64:3 
6^0 
645 
5S9 
270 
473 
676 
609,  781 
4"  8 
310 

315 


Leutrite 
Lherzolite 
Lias  limestone 
Liege  de  montagne 
Lievrite 
Lignite 

brittle 

'      brown 

earthy    , 

ligurite  / 

Limbilite 

Lame  native 

limestone 

— —  bituminous 

blue  Vesuvian 


commoD 

compact 

femigiiKNU 

fetid 

fibrous 

granular 

liaa 

magnesian 

ovifonn 

siliceous 


Limonit 

Limpid  nunerals 

LtHsenerx 

iMuenkujjfer 

Lithomarge 

Loadstone 

Loam 

Loboite 

Lode 

JLomorut 

Luchs  sajytiir 

Lucullilc 

Ludus  Helmontii 

Lustre 

Lvchnites     . 

Lydian  stone 

Lvthrodes 
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Magnesian  carbonate  of 
^Magnesian  limestone 
Ma^ncsie  borate 
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sulfatie 


167, 


lime 


Magiiesite 


of  Redmont 
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428 
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184 
161 
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2T5 
184, 1^6 
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47 
l.>6 
»M) 
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221 

219 
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219,4,30 
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4:i2 

431 
592 
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